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R UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% REGION §
<

g
@ %M; 77 WEST JACKSON BOULEVARD

CHICAGO, IL 60604-3590

FILE COPY envromesTamovcs

SQ-14J
MEMORANDUF
paTE: APR 13 194
SUBJECT: Approval of the Draft PRP-Lead Quality Assurance
Project Plan (QAPP) for the 1994 Annual Sampling and
Analysis of Ground Water and GAC Treatment System
Monitoring at Reilly Tar & Chemical Corporation Site in
St.Louis Park, Minnesoi7 /
. Y N
FROM: Willie H. Harris jszf 3
fn'Regional Quality Assura Manager

TO: John Keliy, Chief
MN/OH Remedial Response Branch

Atﬁention: Darryl Owens, Remedial Project Manager (RPM)

I am providing épproval of the Draft PRP-Lead QAPP for the
1994 Annual Sampling and Analysis of Ground Water at the Reilly
Tar & Chemical Corporation Site in St.Louis Park, Minnesota. The
Quality Assurance Section (QAS) received the subject QAPP on
March 25, 1994 (SF QAS Log-in No.2054).

The signed approval page is attached to this memorandum.
Please have the Remedial.Project Manager provide final sign-off
and_send us a cop& of the completed signature page in two weeks
for our records.

Attachment

cc: K.Khanna, HSRLT-5J

Printed on Recycled Paper



QUALITY ASSURANCE PROJECT PLAN

Page: 1 of 74
Date: Oct., 1993
Number: RAP 3.3.
Revision: 3

QUALITY ASSURANCE PROJECT PLAN
FOR SAMPLING AND ANALYSIS - GROUND WATER
AND GAC TREATMENT SYSTEM MONITORING

Prepared by

The City of St. Louis Park
St. Louis Park, MN 55416

Approved by: <t~ Date: /o /<! /9 3%
/ /

ChRL ceHIG , dﬂa]_.-ity Assutance )
Director, Rocky Mountain Analytical Laboratory

Approved by:Q&uA_/ZzﬁL Date: _2/29/93
Jamés N. Grube;, Project Manager 4 4

City of St. Louis Park, MN

Approved by: %//WVK/A Date: 0// 3/7‘/

,, Quality Assurapce Officer
U.S. EPA Region V

Approved by: - Date:
Remedial Project Manager
U.S. EPA Region V

Approved by: Date:
Project Manager '
Minnesota Pollution Control Agency
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3 M UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% 5‘3 REGION 5
77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF:

SQ-14J
MEMORANDUM

pare: AUG 27 1993

SUBJECT: Approval of the First Draft PRP-Lead Quality Assurance
Project Plan for the 1993 Annual Sampling and Analysis

of Groundwater at Reilly Tar & Chemical Site in St.
Louis Park, Minpesota. ‘

rROl(: Curtis Rq@/k\
Acting Regional Quality Assurance Manager

TO: John Kelley, Chief .
Minnesota/Ohio Remedial Response Branch

ATTENTION: Darryl Owens, Remedial Project Manager (RPM)

I am providing approval of the first draft PRP-Lead Quality
Assurance Project Plan (QAPP) for the 1993 annual sampling and
analysis of groundwater at the Reilly Tar & Chemical site in St.
Louis Park, Minnesota. The QAPP package was received by the
Quality Assurance Section (QAS) on August 6, 1993 (QAS Log-in SF
No. 1971).

Attached to this memorandum is the signed Signature Page.
Please hﬁve the RPM provide final sign-off and return a copy to
the QAS for our records within two weeks.

Attachment

cc: Kaushal Khanna, HSRLT-5J

@ Printed on Recycled Paper



QUALITY ASSURANCE PROJECT PLAN
' _ Page: 1 of 74
Date: Oct., 1992
Number: RAP 3.3.
Revision: 2

QUALITY ASSURANCE PROJECT® PLAN
FOR SAMPLING AND ANALYSIS - GROUND WATER
AND GAC TREATMENT SYSTEM MONITORING

Prepared by

The City of St. Louis Park
St. Louis Park, MN 55416

(A v feotin

Lee Roudy 's » Quality Assurance
Director, Rocky Mountain Analytical Laboratory

Approved b@m«%m_ Date: _,/o/29/2=2.
Japes N. Grube, Project Manager 77

City of St. Louis Park, MN
Date: ;/2(7”0

Approved by:

Quality Assurance Officer
U.S. EPA Region V

Approved by: _ Date:
Remedial Project Manager
U.S. EPA Region V

Approved by: Date:
Project Manager
Minnesota Pollution Control Agency




R UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

;& REGION 5
] ¥ 230 SOUTH DEARBORN STREET
e wf CHICAGO, IL 60604

REPLY TO THE ATTENTION OF:
8Q-14J

MEMORANDUM

oare: QEC 06 1991

S8UBJECT: Approval of the Quality Assurance Project Plan for the
1992 Annual Sampling and Analysis of Groundwater at the
Reilly Tar & Chemical Site in St. Louis Park, Minnesota

FROM: Valerie J. Jones Q 41 4 I
Regional Quality Assurance ManagerJTU -

TO: John Kelley, Chief
Ohio/Minnesota Remedial Response Branch

ATTENTION: Darryl Owens, Remedial Project Manager

I am providing approval of the Quality Assurance Project Plan
(QAPjP) for the 1992 annual sampling and analysis of groundwater
at the Reilly Tar & Chemical site in St. Louis Park, Minnesota.
The QAPJP package, which was received by the Quality Assurance
Section (QAS) on November 13, 1991 (QAS Log-In No. 1648),
consists of a revised SOP for the analysis of Low Level PAHs and
changed pages to be inserted in the QAPJjP of the 1991 annual
sampling and analysis of groundwater.

The original signature page is attached. Please have the
Remedial Project Manager provide final sign-off, and send us a
copy of the completed signature page within 2 weeks of this memo.
Attachment

cc: Jodi Traub (HS-6J)
Kaushal Khanna (HSrlt-5J)

& Printed on Recycled Paper



QUALITY ASSURANCE PROJECT PLAN

Page: 1 of 74
"Date: Dec. 1991
Number: RAP 3.3
Revision: 2

QUALITY ASSURANCE PROJECT PLAN

FOR 1992 ANNUAL SAMPLING AND ANALYSIS - GROUND WATER

Approved by:

Approved by:

Apporved by:

Approved by:

Approved by:

AND GAC TREATMENT SYSTEM MONITORING

Reilly Tar & Chemical
St. Louis Park, Minnesota

Prepared by

The City of St. Louis Park
St. Louis Park, MN 55416

Date:

Gary Torf, Quality Assurance
Director, Rocky Mountain Analytical Laboratory

Date:

James N. Grube, Project Manager
City of St. Louis Park, MN

_J\,k (" %LM/,Z pate: _ 12/c4/F/

Valérie J. Jdhed, Regional Quality
Assurance Manager, U.S. EPA Region V

Date:

Remedial Project Manager
U.S. EPA Region V

Date:

Project Manager
Minnesota Pollution Control Agency
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CITY OF
ST. LOoUIS

J Park Resevep

NOV 1 371991

MO-LV‘J.J.\JLI..L.I.‘I\J & QUALIT
ASSURANCE BRANCH ©
CERTIFIED MAIL ENVIRONMENTAL SCIIlEf\Il\é%IéI DIv

. RETURN RECEIPT REQUESTED

0ctober 31, 1991

Regional Administrator Director, Solid and Hazardous
‘United States Environmental Waste Division
Protection Agency, Region 5 Minnesota Pollution Control Agency
ATTN: Darryl Owens _ ATTN: Site Response Section
: Mail Code 5HS-11 520 Lafayette Road North
230 South Dearborn Street St. Paul, Minnesota 55155

Chicago, I1linois 60604

President

Reilly Industries, Inc.

1510 Market Square Center
151 North Delaware
Indianapolis, Indiana 46204

RE: United States of America, et al. vs. Reilly Tar &
Chemical Corporation, et al. '
File No. Civ. 4-80-469

Gentlemen:

In accordance with Section 3.3 of the Remedial Action Plan for the referenced
case and an Agency directive of March 11, 1991 (see attached), the City of St.
Louis Park hereby submits addenda to the 1991 Sampling Plan which, when

. incorporated with the 1991 Sampling Plan, will result in approprlate
documentation for 1992 ground water and treatment plant monitoring. To assist
in your understanding of the addenda, please refer to the following comments:

Site Management Plan addendum - A new Site Management Plan is submitted. The
new plan includes narrative revisions relative to Ironton-Galesville Aquifer
mon1tor1ng objectives (page 3) and Drift-Platteville Aquifer monitoring (page
4); revises action dates to reflect 1992 activities; and prov1des submittal
dates for all pages.

Quality Assurance Project Plan addendum - The accompanying page revisions
reflect 1992 monitoring activities; revise narrative relative to Ironton-
Galesville Aqu1fer mon1tor1ng obJect1ves (page 9 of 74); and acknowledge

personnel revisions in the City’s project team.

5005 Minnetonka Boulevard St. Louis Park, Minnesota 55416-2290
Phone: 612-924-2500 Fax: 612-924-2663
Printed on recycled paper
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Letter to USEPA, MPCA, & RMAL
October. 31, 1991
Page 2

SOP Number LM-RMA-3024 addendum - A new SOP Number LM-RMA-3024 is provided.
The only difference between the new SOP (Revision 6.0) and old SOP (Revision
5.0) can be found in Section 6.1 (page 5 of 18) where paragraph one, 1ine four
includes the addition of one 4-liter continuous liquid-1iquid extractor to the
process.

Questions regarding document content may be addressed to this office.
Sincerely,

Qa»v%"béga,&.

James N. Grube
Director of Public Works

JNG/cmr
enclosure

cc:  Elizabeth Thompson, Popham-Haik Law Firm (w/o enclosure)
William Gregg, ENSR Consulting & Engineering (w/enclosure)
Jerry Parr, Rocky Mountain Analytical Laboratory (w/enclosure)

R4/annsampl
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- RECEIVED
‘“‘eo 31'4r€’l
§ - % UNITED STATES ENVIRONME'NTAL PROTECT iON AGENCY MAR 1 2 1931
,M 5 | 230 SOUTH GEARBORN ST. CITY OF ST. LOUIS PRx

¢ prO'® CHICAGO, ILLINOIS 60604

March 11, 1991

REPLY TOATTENTION OF: SHS-11
CERTTFIED MATIL _
RETURN RECEIFPT REQUESTED
P 664 395 601 ard P 664 395 602

City Manager President

City of St. Louis Park Reilly Industries
5005 Minnetonka Boulevard 1510 Market Square Center .
St. Louis Park, Minnesota 55416 151 North Delaware Strest

" Indianapolis, Indiana 46204

Re: United States of America, et al vs. Reilly Tar & Chemical Corporation et
al File No. CIV4-80-469

Gentlemen:

This is to advise you that the City’s 1991 Sampling Plan, including the
Quality Assurance Project Plan (QAPP) for sampling and analysis of groundwater
"and granulatr activated carbon treatment monitoring has been approved. Enclosed
is the signature page of the QAPP with approvals given by both the U.S. EPA
Quality Assurance Officer and Remedial Project Manager and also the MPCA
Project Manager. Please camplete the signature page and return a copy to the
Agencies as soon as pessible.

It is recammended that future year submittals of the Sampling Plan be prepared -
as adderda to the current 1991 Sampling Plan. This would be especially useful
in terms of the Quality Assurance Project Plan (QAFP) portion of the Sampling
Plan. These "Addencum QAPPs" would address each of the QAPP elements but

would reference the previcusly approved QAPP when there are no changes in the
sampling procedures, analytical procedures, project organization, QA

_ objectives, data quality dbjectives etc. When there are changes in the

contant of the QAPP elements, sampling locations, analytical parameters etc.,
the changes can be specified in the addendum QAFP. This would hopefully
streamlmethearmualsubm1ttalprocessaswellasreducethepotenualfor
inconsistencies between the plans.

If you have any questlons please contact either project leader.

‘%?;QQ&W RSO e ld

Douglas Beckwith

Remedial Project Manager Project Manager
Remedial Enforcement Response Bzanch : Ground Water and 501J.d Waste
. Division

Minnesota Pollution Control Agency .

Printad on Recyded Paper
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ANNUAL SAMPLING PLAN
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INTRODUCTION

Ground water in the City of St. Louis Park, Minnesota has been found to
contain polynuclear aromatic hydrocarbons (PAH) and phenolics as a result of
activities at a coal-tar distillation and wood preserving plant (Site)
operated from 1917 to 1972. Numerous previous studies have identified PAH’s
in various aquifers beneath.St. Louis Park and adjacent communities.

The United States Environmental Protection Agency (EPA), the Minnesota
Pollution Control Agency (MPCA), the Minnesota Department of Health (MDH), the
City of St. Louis Park (City), and Reilly Industries, Inc. (formerly Reilly
Tar & Chemical Corporation - Reilly) have agreed to acceptable water quality
criteria for PAH. These criteria, as incorporated into a Consent Decree,
include the following concentration levels:

Advisory Drinking Water
Level Criteria

0 Sum of benzo(a)
pyrene and digenz(a,h)

anthracene 3.0 nq{}fff: 5.6 ng/1
0 Carcinogenic PAH 15 ng/1 28 ng/1
0 Other PAH 175 ng/1 280 ng/1

* or the lowest concentration that can be quantified, whichever is
greater

In conjunction with the implementation of remedial measures to limit the
spread of PAH and phenolics, a granular activated carbon (GAC) treatment
system has been installed to treat water from City wells (identified - SLP) 10
and 15. Further provisions of a Remedial Action Plan (RAP) call for long-term
monitoring of the influent and effluent of the GAC treatment system and the
major aquifers underlying the region. The general objective of the monitoring
program is to identify the distribution of PAH and/or phenolics in the ground
water. The analytical data will be used to evaluate water quality by
comparing the levels of PAH and/or phenolics found in the various samples with
historical water quality data and with water quality criteria established in
the Consent Decree-RAP. The specific objectives of the monitoring program,

and therefore, the intended end use of the data vary slightly for the

different aquifers being monitored in accordance with the Consent Decree-RAP.
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The objective of the GAC treatment system monitoring is to assess and evaluate
the performance of the treatment system. Analytical results for influent and
effluent samples will be compared to the drinking water criteria for PAH as
established in the Consent Decree-RAP. Based on these comparisons, decisions
will be made on: 1) system operations (e.g., when the carbon should be
replaced), and 2) cessation of the treatment system, if desired, when
sufficiently low concentrations of PAH in influent samples are demonstrated.

The objective of monitoring the four existing Mt. Simon-Hinckley Aquifer
"municipal drinking water wells and any new Mt. Simon-Hinckley Aquifer
municipal drinking water wells installed within one mile of well W23, and
analyzing for PAH, is to assure the continued protection of these wells from
PAH resulting from activities of Reilly at the Site. The analytical data will
be used to make comparisons between the levels of PAH found in the Mt. Simon-
Hinckley Aquifer, and the drinking water criteria established in the Consent
Decree-RAP.

The objective of monitoring the Ironton-Galesville Aquifer source control well
W105 is to assess the levels of PAH in the aquifer. The data will be used to
compare the concentration of total PAH in the samples to a threshold Timit of
10 micrograms per liter of total PAH established in the Consent Decree-RAP.
Also, if any new Ironton-Galesville Aquifer drinking water wells are installed
within one mile of well W23, then those wells will be sampled and analyzed for
PAH to meet the objective of assuring protection of the wells from PAH
resulting from the activities of Reilly at the Site. The analytical data will
be used to compare the levels of PAH found in potential Ironton-Galesville
Aquifer drinking water wells to the drinking water criteria established in the
Consent Decree-RAP.

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells,
including municipal drinking wells, private or industrial wells, and monitoring
wells are to: 1) monitor the distribution of PAH in the aquifer, thus
evaluating the source and gradient control systems, and 2) assure the
continued protection of drinking water wells from PAH resulting from the
activities of Reilly at the Site. The analytical data will be used to compare
the levels of PAH in the Prairie du Chien-Jordan Aquifer to historical PAH
data and to various criteria established in the Consent Decree-RAP (e.g.,
drinking water criteria for drinking water wells, and a cessation criterion of
10 micrograms per liter of total PAH for source control well W23). Water
level data will be used to evaluate ground water flow patterns in the Prairie
du Chien-Jordan Aquifer.

The objectives of monitoring St. Peter Aquifer wells are to: 1) monitor the

3.
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distribution of PAH in the aquifer, thus evaluating a gradient control system
installed at W410 in 1990, and 2) assure the continued protection of drinking
water wells from PAH resulting from the activities of Reilly at the Site. The
analytical data will be used to compare the levels of PAH in the St. Peter
Aquifer to historical PAH data, to drinking water cessation criteria for well
W410, and to drinking water criteria established in the Consent Decree-RAP.
Water level data will be used to evaluate ground water patterns in the St.
Peter Aquifer.

The objective of monitoring the Drift-Platteville Aquifer wells is to monitor
the distribution of PAH and phenolics in the aquifer, thus evaluating the
source and gradient control systems. Ground water analytical data will be
used to compare levels of PAH and phenolics in the Drift-Platteville Aquifer
with historical water quality data for the aquifer and with various criteria
established in the Consent Decree-RAP for PAH and phenolics. Water level data
will be used to evaluate ground water flow patterns in the Drift-Platteville
Aquifer.

The Site Management Plan (Plan) outlines the scope of work to be performed in
order to monitor the ground water in the St. Louis Park, Minnesota area in
~accordance with the Consent Decree-RAP related to the Reilly N.P.L. Site.
Included in this Plan are: 1) the identity of wells to be monitored, 2) the
schedule for ground water monitoring, and 3) a description of the procedures
that will be used for sample collection, water level measurement, sample
handling, sample analysis, and reporting. Although a GAC treatment system has
been constructed to treat water from wells W23, W105, and the Drift-
Platteville Aquifer source control wells prior to its discharge to surface
water receivers, monitoring of the effluent is not within the scope of work to
be performed under this Plan, as the activity is not embodied in the Consent
Decree-RAP. Similarly, a GAC treatment system has been constructed to treat
water from well SLP4 prior to discharge to the municipal water supply system;
however, monitoring of the effluent is not within the scope of work to be
performed under this Plan, as the activity is not embodied in the Consent
Decree-RAP.

The time period covered by this Plan is from January 1, 1994, or the date of
its acceptance and approval by the Agencies whichever is later, to December
31, 1994. The next subsequent Sampling Plan (RAP Section 3.3) will be
submitted by October 31, 1994 covering the 1995 calendar year.

This Plan incorporates the requirements of RAP Sections 3.2, 3.3, 4.3, 5.1,
6.1.4, 7.3, 8.1.3, 9.1.3, 9.2.3, 9.3.3, and 9.6. Some of the monitoring
required under these RAP Sections has already taken place in accordance with
previous Sampling Plans.

s
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MONITORING SCHEDULE

The monitoring schedule outlined in this Plan indicates the starting criteria
and the frequencies of monitoring as outlined in the RAP to determine when the
GAC treatment system and wells are monitored (Tables 1 and 2). In general,
the monitoring schedule will allow economies of scale in the field and in the
laboratory by grouping the various monitoring events described by the RAP as
much as possible. Samples will be collected within the time periods indicated
on Tables 1 and 2, and all parties will be given at least 48 hours notice in
advance of routine sampling.

Tables 1 and 2 summarize the GAC system/ground water monitoring schedule for
the period through December 1994, and represent the minimum monitoring program
that is likely to occur during the year. However, additional monitoring will
take place if treated water from the GAC treatment system or ground water from
active municipal drinking water wells exceeds the drinking water criteria
established in the Consent Decree-RAP. This additional monitoring is
described in Sections 4 and 12 of the RAP, and are reproduced in Appendix A of
this Plan.

The duration of field sampling events will depend on the number and type of
wells to be monitored. For estimating purposes, Drift and Platteville Aquifer
monitoring wells typically are monitored at a rate of 10 wells per day, St.
Peter Aquifer monitoring wells typically are monitored at a rate of 5 wells
per day, and Prairie du Chien Aquifer monitoring wells typically require two
to four hours or more per well to monitor.



RAP

Section

4.3.1(C)

4.3.3(D)

4.3.4

4.3.4

(a)

(b)

(c)

Sampling
Points

Treated
water (TRTD)

Feed
water (FEED)

Treated
water

Treated or
Feed water

TABLE 1

Start of
Monitoring

Date of plan
approval

Date of plan
approval

Date of plan
approval

Date of plan
approval

Sampling
Fregquency

Quarterly

Annually

Annually

Annually

Oct., 1993

SAMPLING PLAN GAC TREATMENT SYSTEM MONITORING SCHEDULE (2)

Ana]xses(b)
PAH(ppt) (€)

PAH(ppt)
Extended PAH(ppt)

Acid fraction
compounds in
EPA Test
Method 625.

This schedule does not include certain contingencies (e.g.
exceedance monitoring) and, therefore, represents the minimum
program that is likely to occur between the date this Plan is
Sections 4 and 12 of the RAP
outline the additional monitoring that will be conducted if
PAH criteria are exceeded.
collected during the period indicated by the monitoring

approved and December 31, 1994.

frequency following the date of the start of monitoring.

The first samples will be

The

location of the GAC treatment system is shown in Figure 1.

Lists of parameters and methods for analysis of PAH, extended
PAH, and acid fraction compounds in EPA Test Method 625 are

provided in the QAPP.

Field blanks will be collected and

analyzed at a frequency of one every 10 samples or fewer.
Treated water will be duplicated at a rate of 100 percent.
Feed water duplicate samples will be collected and analyzed at
a frequency of one per 10 samples.

ppt = parts per trillion.
selected ion monitoring gas chromatography mass spectrometry.

This signifies analysis using



Jan., 1994

TABLE 2
SAMPLING PLAN GROUND WATER MONITORING SCHEDULE (2)
Source of RAP Sampling(b) Start of Sampling
Water Section Points Monitoring Frequency Ana]xsgs(c)
Mt. Simon- 5.1 SLP11,SLP12, Date of plan Annually PAH(ppt) (d)
Hinckley SLP13,SLP17 approval
Aquifer
5.3.2 New municipal At the time Annually PAH(ppt)
wells within of
one mile of installation
well W23
Ironton- 6.1.4 HIO? Date of plan Annually PAH(ppt)
Galesville w3sle) approval
Aquifer
6.2.1 New municipal At the time Annually PAH(ppt)
‘wells within of installation
one mile of
well W23
® Prairie 7.3(A)(f) sLps Start of Semi-annually PAH(ppt)
du Chien- pumping phenolics
Jordan £
Aquifer 7.3(8)(f) w23 Date of plan Semi-annually PAH(ppb){(9)
approval
7.3(c){(F) sipe,sLp7 Date of plan Annually PAH(ppt)
or SLP9,W48 approval
7.3(0)(f) w405 or wa06(") Date of plan Annually PAH(ppt)
E2,E13,H3, approval
SLP10 or SLP15,
SLP14,SLP16,W402
W403,W119
7.3(6)(f) sLps,H6,E3, Date of plan Annually PAH(ppt)
E15,MTK6, approval
W29,W40, ,
W70,W401
7.3(F) W32,S5LP8, Date of plan Semi-annually No Chemiia1
SLP10,E4, approval analyses\!
E7
st. peter  8.1.3(3) sLP3,W14,W24,  Date of plan Semi-annually PAH(ppt)
Aquifer W33,W122,W129, approval
“ W133,W408,W409,
' W410,W411,W412, -
P116



Source of
Water

Drift-
Platteville
Aquifer

(a)

(b)

(c)

Jan., 1994
TABLE 2 (continued)

RAP Samp]ing(b) Start of Sampling
Section -Points Monitoring Frequency Ana]xses(c)
9.1.3 W420,W421, Date of plan Quarterly PAH(ppb)
and Wa22 approval and
9.2.3 total
phenols
9.6 Drift:W2,W136, Date of plan Annually(k) PAH(ppt)
W15,W425,W423, approval and total
W1l7,W116,W10, phenols
W128,W135
Platteville:W100,
W101,wWl,Wi124,
W424,W121,W131,
W20,W428,W19

This schedule does not include certain contingencies (e.gq.
exceedance monitoring) and, therefore, represents the minimum
program that is likely to occur between the date this Plan is
approved and December 31, 1994. Section 12 of the RAP outlines
the additional sampling that will be conducted if the drinking
water criteria are exceeded in samples from water supply wells.
The first samples will be collected during the period indicated
by the monitoring frequency following the date of the start of
monitoring. Field blanks will be collected at a frequency of one
for every 10 samples or fewer, and one duplicate sample will be
collected for every 10 samples.

Sampling points are located on the maps shown in Figures 1
through 5. Letter prefixes to well codes are defined as follows:

W - 4-inch monitoring well

P - monitoring piezometer

SLP - St. Louis Park supply well

E - Edina supply well

H - Hopkins supply well

MTK - Minnetonka supply well

Lists of parameters and descriptions of the methods for analysis
of PAH, phenolics, and expanded analyses are provided in the
QAPP. Water levels will be measured each time samples are

collected for analysis, except for those wells which prove to be
inaccessible for such measurements.



(d)

(e)
()

(9)

(h)
(1)

(3)

(k)

Oct., 1993

TABLE 2 (continued)
ppt = parts per trillion. This signifies analysis using se]écted
ion monitoring gas chromatography mass spectrometry.
Water levels in W38 will be measured each time W105 is sampled.
Water Tevels will be measured semi-annually at these wells,
except for those wells which prove to be inaccessible for such

measurements.

ppb = parts per billion. This signifies analysis by the Non-

- Criteria Method. If analytical results for individual wells are

below 20 micrograms per liter (20 ppb) using this method, then
the Low-Level Method will be used on subsequent monitoring
rounds.

W405 = American Hardware Mutual, W406 = Minikahda Golf Course.

Water levels only (no monitoring) will be measured at these
wells, except for those wells which prove to be inaccessible for
such measurements.

Section 8.1.3 of the Consent Decree-RAP originally specified St.
Peter Aquifer monitoring requirements. Monitoring requirements
for 1994, and subsequent years are now specified in the St.
Peter Aquifer Record of Decision (ROD). '

If any of the wells Tisted here become damaged, destroyed or
otherwise unsuitable for sampling, alternate wells will be
selected by the Project Leaders for monitoring.
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und-St. Louis Park GAC Water-treatment Plant

Figure 1 Location of Mt. Simon -




NON-RESPONSIVE

Figure 2 Location of Praire du Chien-Jordan Aquifer Wells
»




NON-RESPONSIVE

Figure 3 Location of Source and Gradient Control Wells
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Reference: MGS, Miscellanecus Mép Series,
M=-57, Plate 1 of 2, Bedrock Geolosy,
Brace A. Blooxgren, 1985

NON-RESPONSIVE

AW33  LOCATION AND PROJECT WELL NUMBER

OBSERVATION WELL COMPLETED IN ST. PETER AQUIFER
| OBSERVATION WELL COMPLETED IN. BASAL ST. PETER CONFINING BED -

@ ST. PETER AQUIFER CONTROL WELL W410

BEDROCK VALLEY/CONTACT WHERE UNCONSOUDATED DRIFT
DEPOSITS OVERLEE ST. PETER SANDSTONE

Figure 4 St. Peter Aquifer Well Locations and Bedrock Valley
13
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e
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| PLATTEVILLE WELLS

Figure 5 Location of Drift-Platteville Monitoring Wells
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GROUND WATER SAMPLING PROCEDURES

An important distinction is made between the sampling procedures for active
pumping wells (e.g. municipal wells) and for non-pumping monitoring wells.
Active pumping wells are used on a regular basis, have dedicated pumps and
associated plumbing, and have sample taps for collecting samples. Non-pumping
monitoring wells may be new, or may have not been pumped for several years, and
most require pumping and associated equipment for sampling. Another
distinction is that the active pumping wells are typically located inside
buildings whereas non-pumping monitoring wells are not.

With these considerations in mind, this Plan has been developed so that the
ground water monitoring program in each aquifer meets the requirements and

intent of the RAP. Ground water monitoring will be conducted in accordance
with the procedures given in the Quality Assurance Project Plan (QAPP), and
with "Procedures for Ground Water Monitoring: Minnesota Pollution Control

Agency Guidelines™, April 1985.

Water Level Measurements _s

-~

.../

Water level measurements will be made using electric tapes or weighted steel
tapes. Water level measurements using steel tapes will be made by suspending a
known length of tape in the well so that the bottom end of the tape is below

the water level. The lower portion of tape will be coated with blue chalk that
exhibits a noticeable color change when wetted. The water level measurement
will be obtained by subtracting the length of wetted tape from the total length
of tape suspended below the measuring point of each well.

Using the electric tape, the probe at the end of the tape will be lowered
slowly in the well until contact with the water is made. Because of surface
tension, readings of the water level made when the probe enters the water will
differ from readings made when the probe leaves the water, thus breaking
surface tension. To standardize these measurements, the second reading will
always be used (i.e., the reading made when the probe leaves the water).

Water level measurement made for the purpose of defining ground water flow
patterns in a particular aquifer may be performed independently from ground-
water sampling, as a discrete event so as not to last more than two days. The
wells will be revisited for sampling, and measurements to determine the volume
of water in the well will be made at that time.

15
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ample C ct at Activ mping Well

At active pumping wells the sampling team will first determine that the wells
have actually been pumping during the period preceding sampling. This ‘
information may be derived from inspecting flow recorders or from interviewing
knowledgeable persons regarding the wells (water department employees, well
owners, etc.). The information will be documented in the field notes of the
sampling team. :

Water level measurements will then be made, 1f practical. The normal operation
of the well will not be interrupted for the purpose of measuring water levels.
An electric tape will be used to measure water levels in pumping wells.
Sampling will proceed by filling the required containers with water from the
sampling tap as near to the well head as possible, and before any holding tanks
or treatment is encountered. The only exception to this is the GAC treatment
system monitoring under RAP Section 4.3 which includes treated water
monitoring. 3 :

If it can not be determined that a well has been pumping at some time during
the 24 hour period preceding sampling, or if it is known the well was not
pumping, then the well shall be purged until fleld-measurements of
temperature, pH, and specific conductance have stabilized after at least three
well volumes have been removed from the well. These measurements, water '
levels, and the amount of water pumped will be recorded in the field notes.

Sample Collection at Monitoring Wells and Piezometers

Because unanticipated or changed conditions may cause difficulty in the purging
and sampling of the monitoring wells and piezometers, flexibility in the
approach to sample retrieval is necessary. This Plan proposes that the
sampling team be given latitude in the selection of purge/sample equipment and
procedures necessary to compete the monitoring task.

Table 2 specifies the monitoring of Prairie du Chien-Jordan Aquifer monitor
well W70 which is equipped with an operable dedicated submersible pump. Well
purging and sample retrieval tasks will be completed with the aid of the pump
in conformance with parameter monitoring established herein.

Monitoring wells and piezometers not equipped with dedicated submersible pumps
will be purged using a nondedicated submersible pump, suction pump or bailer.
During the purging of each well, temperature, pH, and specific conductance of
the purge water will be monitored using a Hydrolab water quality monitor (or
equivalent). Readings will be taken once per well volume. Stabilization of

16
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these readings will indicate that purging is complete and sampling may
commence. Upon completion of well purging, samples will be collected from each
well using a stainless steel or teflon bailer and a new length of nylon or
polyester rope.

Samples will be collected by filling each of the appropriate sample containers
in rapid succession, without prerinsing the containers with sample. The bottle
will be held under the sample stream without allowing the mouth of the bottle
to come in contact with the bailer and filled completely, and the cap securely
tightened. A1l sample labels will be checked for completeness, sample custody
forms completed and a description of the sampling event recorded in the field
notebook.

The discharge from purging monitoring wells will be handled in accordance with
the Contingency Plan (Appendix B). In general, if a visible sheen can be seen
on the water surface, the discharge will be routed to the sanitary sewer.
Otherwise, the storm sewer or surface water discharge will be used. Non-
dedicated ground water sampling or monitoring equipment that comes in contact
with the ground water will be decontaminated betwseefi uses, as described in the
QAPP.
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ANALYTICAL PROGRAM

Tables 1 and 2 show the ground water monitoring summary as prescribed in the
RAP. Indicated on the tables are the analyses required. Details of all
analytical methodology can be found in the QAPP and it’s appendices. All
analyses will be performed at the Rocky Mountain Analytical Laboratory’s (RMAL)
Arvada, Colorado analytic facility. RMAL has agreed to provide a turnaround
time of 30 working days from the receipt of samples to the submittal of
analytical reports. The laboratory will notify the City of St. Louis Park if
it can not meet this turnaround time.

Ground water monitoring will include two methods of PAH analyses depending upon
the anticipated PAH concentration levels. Low-Level (nanograms per liter or
part per trillion) PAH analyses will be performed utilizing selected ion
monitoring (SIM) gas chromatography mass spectrometry (GC/MS). This method
will be used to analyze samples from drinking water wells and from other wells
. for which the RAP requires drinking water criteria to be enforced (e.g., St.
Peter Aquifer monitoring wells). This method is designed to analyze samples
containing up to 600 nanograms per liter of an individual PAH. With dilution
of the sample extract, the effective range of the method can be extended into
the microgram per liter range. Specific details of this methodology can be
found in Appendix B of the QAPP.

Non-Criteria level (micrograms per liter or part per billion) PAH analyses,
using the Scanning GC/MS Method, will be performed on samples from wells that
have historically contained elevated PAH concentrations (e.g., part per million
levels in well W23), and on wells that are not subject to the RAP’s
requirements for meeting drinking water criteria (e.g., Drift- Platteville
Aquifer monitoring wells).

Two methods are required for PAH analyses because the Low-Level part per
trillion SIM method is not appropriate for samples containing more than
approximately 20 micrograms per liter of total PAH. Analysis of samples
containing total PAH concentrations over 20 micrograms per liter, if performed
with the Low-Level method, requires multiple dilutions and increases the risk
‘of cross-contamination of the samples. This decreases the reliability of the
data. Not only will multiple dilutions increase the variability of
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measurements, but critical quality control information (e.g., surrogate
recoveries) is lost. Therefore, for samples containing greater than 20
micrograms per liter of total PAH the analytical method that will be used is
Scanning GC/MS Method as described in the QAPP.

The Scanning GC/MS Method analysis will be performed on one-liter samples, and
will have detection limits of 10 micrograms per liter. For wells that are
tested with this Non-Criteria method, if the analytical results of historical
monitoring indicate total PAH concentrations less than 20 micrograms per liter,
the Low-Level method will be used to analyze samples in 1994. This procedure
will allow an evaluation of Tong-term PAH concentrations around the fringe PAH
contamination in the Drift-Platteville Aquifer.

Depending on the circumstances and the actual PAH level, previous analytical

results using the Low-Level that exceed 20,000 nanograms per liter of total PAH
will indicate a switch to the Scanning GC/MS Method for 1994 sampling rounds.

19



Oct., 1993
REPORTING

The analytical reporting requirements of the Consent Decree and RAP are
identified in Part K of the Consent Decree, and Sections 3.4, 4.3.5, 12.1.1,
and 12.1.2 of the RAP. Park K requires Reilly to submit an annual progress
report on March 15, 1994. This report will contain analytical reports as
specified in Section 5.0 of the QAPP for this Plan, all water level
measurements and chemical analyses that have not been presented in previous
reports, and interpretive maps and tables, as specified in RAP Section 3.4(B)
and (C). Also the effectiveness of the source and gradient control well
systems in the Drift-Platteville and St. Peter Aquifers will be discussed in
the annual report.

The reporting requirement for each aquifer, and for the GAC treatment system,
are described below.

GAC Treatment System

RAP Section 4.3.5 requires the City to submit an annual report that presents
the results of all monitoring of the GAC treatment system. Analytical results
for wellhead water, feed water, and treated water will be included in this
report. The report will also describe briefly the operating performance of the
GAC treatment system during the previous calendar year. The GAC treatment
system annual reports are due each March 15th.

Mt. Simon-Hinckley Aquifer

The monitoring data for the Mt. Simon-Hinckley Aquifer will be included in the
annual report. In addition to the results of all water Tevel measurements and
chemical analyses, the report will contain a map showing each well sampled with
the concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a)
pyrene and dibenz(a,h) anthracene labelled by the location of each well in
accordance with RAP Section 3.4(C). Since the Mt. Simon-Hinckley Aquifer wells
are monitored on an annual basis, there will be only one sampling event to
report.

Ironton-Galesville Aquifer

The monitoring data for the Ironton-Galesville Aquifer will be included in the
Annual Report. Since well W105 is the only well that will be sampled in this
Aquifer and only one other well (W38) will be used for water level
measurements, the monitoring data will be reported in tabular form as well as
in map form as required by RAP Section 3.4.
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Prairie du Chien-Jbrdan Aquifer

The monitoring data for the Prairie du Chien-Jordan Aquifer will be included in
the annual report. The results of all water level measurements and chemical
analyses will be included. For each of the water level measuring periods a
water level contour map will be prepared with elevations labelled at each well.
For each sampling event, a map showing each well sampled with the
concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene
and dibenz(a,h) anthracene labelled by the location of each well will be
prepared in accordance with RAP Section 3.4(C), and a map of the area
indicating the extent of PAH above drinking water criteria shall be provided.

St. Peter Aquifer

The monitoring data for the St. Peter Aquifer will be included in the annual
report. The results of chemical analyses will be reported and a map showing
each well sampled with the concentrations of Other PAH, Carcinogenic PAH, and
the sum of benzo(a)pyrene and dibenz(a,h) anthracene labelled by the location
of each well will be prepared in accordance with RAP Section 3.4.(C).

Likewise, the results of water level measurements will be provided and a water
level contour map will be prepared with elevations labelled at each well in
accordance with RAP Section 3.4.(B). In addition, a map of the area indicating
the extent of PAH above drinking water criteria shall be provided.

Drift-Platteville Aquifer

The monitoring data for the Drift-Platteville Aquifer including the results of
all water level measurements and chemical analyses, will be presented in the
Annual Progress Report. A map showing each well sampled with the
concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene
and dibenz(a,h)anthracene labelled by the Tocation of each well, and a map with
phenolics concentrations labelled by the location of each well will be prepared
in accordance with RAP Section 3.4. The Drift-Platteville Aquifer monitoring
data will be included in the annual report to support a discussion of the
results with respect to the effectiveness of the source and gradient control
well systems.

QAPP/siteplan
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(D)

Level or Drinking Water Criterion is exceeded
during the first year of operation of the system,
Reilly shall immediately notify the Regional -
Administrator, the Director, and the
Commissioner, and shall undertake such additional
Monitoring as is required by Section 4.3.2.
Routine Monitoring after two carbon changes shall
be quarterly, unless the Regional Administrator,
the Director, and the Commissioner determine that
the observed service life of the carbon is too
short to permit this frequency, in which case the

Regional Administrator, the Director and the

- -'/

-

Commissioner shall notify Réiiiy of the required
Monitoring frequency in accordance with Part G or

B of the Consent Decree.

4.3.2. Carbon Replacement Monitoring

(A)

If the analytical results from any treated water
sample obtained pursuant to Section 4.3.1. exceed
the Drinking Water Criterion for Other PAH or
exceed the Advisory Level for either Carcinogenic
PAH or the sum of benzo(a)pyrene and
ditenz(a,h)anthracene, then Reilly shall collect
two additicnal treated water samples at least 2
Days apart within one week of receiving the

results of the exceedance sample. If the
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(B)

(C)

analytical results from either one or both of the
two additional samples also exceed the Drinking
Water Criterion for Other PAH or the Advisory
Level for either Carcinogenic PAH or the sum of
benzo(a)pyrene and dibenz(a,h)anthracene, and
neither of the conditions specified in (C)(1) and

(2) below are met, then the carbon shall be

replaced within 21 Days of receiving the

additional sample results.

If the analytical results from any treated water
sample ottained pursuant to Section 4.3.1. exceed
the Advisory Level for Other PAH,  then Monitoring
of treated water shall be conéﬁgted immediately
according to Section 1z.1. If the results of any
two samples required by Section 12.1. exceed the
Drinking Water Criterion fot.Cther PAH, and
neither of the conditions specified in (C)(1l) and
(2) telow are met, then the carbon shall be
replaced within 21 Days of receiving the
additional sample results.

I1f any analytical result from the additional
samples taken as required by (A) or (B) above
exceeds the Drinking Water Criterion for Other
PAH, or the Advisory Level for either
Carcinogenic PAB or the sum of benzo(a)pyrene and

dibenz(a,h)anthracene during either

-20-



(1) within one year after the carbon treatmeﬁt
system is placed into service or
(2) within one year after the first carbon
change if carbon was changed in the first
year of operation of the carbon treatment
system,
then Reilly shall conduct the Monitoring program
specified in Section 4.6. Reilly shall report
the results of the Section 4.6. Monitoring
program to the Regional Administrator, the
Director anéd the Commissioner within 7 Days of
receiving the analytical data. {f the treated
water from the carbon tteatmqﬁii;ystem is
determined pursuant to Section 4.6. to exceed the
Drinking Water Criterion for Other PAH or the
Advisory Levels for Carcinogenic PAR or the sum
of benzo(a)pyrene and dibenz(a,h)anthracene, then
Reilly shall replace the carbon within 14 Days of
making this determination. If the treated water
is determined pursuant to Section 4.6. to meet
the Drinking Water Criterion for Other PAH and
the Advisory Levels for Carcinogenic PAH and thg
sum of benzo(a)pyrene and dibenz(a,h)anthracene,
then normal GAC system operation and Monitoring

in accordance with Sections 4.3.1.(B) and

-21-



(C) After the first month of operation, Monitoring of
feed water shall be performed quarterly until the
carbon has been changed twice. If the Regional; .
Administrator, the Director and the Commissioner
deternmine pursuant to Section 4.3.1.(B) that the
GAC system is not operating properly, Reilly may,
upon receipt of such determination, be required
to resume biweekly Monitoring of feed water.
(D) After two carbon changes in the GAC system, feed
water shall be Monitored annually.
4.3.4. Extended Monitoring
Treated water from the GAC system shall be sampled and
analyzed annually for the extended list of igﬁsin Part A.2. of
Appendix A, using gas chromatography/mass spectroscopy (GC/MS),
or other methods approved by the Regional Administrator and the
Director. During this extended analysis, any compounds listed
in Part A.2. of Appendix A, or any other compounds which are
detected with significant peak heights that are not routinely
Monitored, shall be identified and, if possible, quantified,
usihg a mass spectral library which contains extensﬁve spectra
of PAH compounds, such as the National Bureau of Standardés mass
spectral library. Reilly shall analyze a sample of treated or
feed water once a year for the acid fraction compounds
determined by EPA Test Method 625 or by other methods approved

by the Regional Administrator and the Director.
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12,

CONTINGENT ACTIONS FOR MUNICIPAL
DRINKING WATER SUPPLY WELLS

12.1. Contingent Monitoring

NON-RESPONSIVE

(A) three consecutive samples yield results less than
all of the Advisory Levels, in which case the
sampling interval shall revert to the level
specified for the affected well in Sections 3.,

4.3., S.1., 6.2.1., 7.3., or 8.4. above; or
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(B)

a sample yields results greater than a Drinking
Water Criterion, in which case the requirements

of Section 12.1.2., below, apply.

12.1.2. Exceedance of Drinking Water Criteria

(A)

If the analytical result of any sample taken fromf
an active municipal drinking water well pursuant
to Section 12.1.1 exceeds the Drinking Water
Criterion for Carcinogenic PAH, the sum of
benzo(a)pyrene and dibenz(a,h)anthracene, or
Other PAH, the Regional Administrator, the
Dite;tor and the Commissioner shall be
immediately notified by Reilly, and another
sample shall be taken by Rg§;i§ within three Days
of receiving the results of the first sample and
analyzed. If the analytical result of the second
sample is less than all of the Drinking Water
Criteria but greater than any Advisory Level, a
third sample shall be taken by Reilly within '
seven Days of receiving the results of the second
sample and analyzed. If the results of this
third sample are less than alllof the Drinking
Water Criteria, but greater than any Advisory
Levél, Reilly shall complf with the monthly-
sampling frequency specified in Section 12.1.1.

above.
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(B) If the analytical result of the second or third
sample taken pursuant to Section 12.1.2.(A) above
is greater than the Drinking Water Criterion fo;x
Carcinogenic PAH, the sum of benzo(a)pyrene and
dibenz(a,h)anthracene, or Other PAH, Reilly shall
Monitor the well weekly until such time as
either: (1) three consecutive samples yield
results below all of the Drinking Water Criteria,
in which case Monitoring of the well shall revert
to the normal schedule (including Advisory Level
Monitoring as specified by.Section 12.1.1. above
if applicable):; or, (2) three consecutive samples
yield results above any Dring&ggyﬁatet Criterion,
in which case Reilly shall immediately notify the
Regional Administrator, the Director and the
Commissioner. The Commissioner may then require
the affected uéll to be taken out of service, in
which case Reilly shall ﬁndertake the contingent
actions specified in Section 12.2. below.

12.7.3. Analytical Turn-around Time

All Monitoring conducted pursuant to Section 1l2.1.

shall be on a 2l-Day turn-around time basis in accordance with

Section 2.8.
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Contingent Actions for Contaminated Water

)

It is possible that groundwater contaminated with coal tar materials will be
encountered during the sample retrieval operations. Groundwater generated
during sample retrieval operations will be classified as contaminated if the
water exhibits a discernible o0il sheen or oil phase. Contaminated water will
be pumped to the sanitary sewer if it contains 1ess than ten percent organic
material. Estimates of flow rate, disposal volume and water quality will be
established and the Metropolitan Waste Control Commission (MWCC) will be
informed before the discharge to the sanitary sewer if the estimated flow
exceeds 150 gallons per workday from any individual site. Contaminated 1iquids
containing more than ten percent organic material or failing to receive MWCC
approval for discharge will be disposed of in accordance with all applicable
local, state and federal rules and regulations and Part T of the Consent
Decree. Uncontaminated water will be disposed of in the storm sewer or by
other means acceptable to the City of St. Louis Park.

The City will be responsible for keeping the Environmental Protection Agency,
Minnesota Pollution Control Agency and Reilly Tar & Chemical Corporation
informed of all significant actions involving the generation of contaminated
groundwater. Al1l1 actions, decisions and communfcations by the City,
Environmental Protection Agency, Minnesota Pollution Control Agency, and Reilly
in dealing with contaminated soils will be in accordance with and subject to

the provisions of Parts I, J, and 0 of the Consent Decree in the Reilly
settlement.
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3. PROJECT DESCRIPTION

3.1 Background

Ground water in the City of St. Louis Park, Minnesota has been found to
contain polynuclear aromatic hydrocarbons (PAH) and phenolics as a result of
activities at a coal-tar distillation and wood preserving plant (Site)
operated from 1917 to 1972. Numerous previous studies have identified PAH'’s
in various aquifers beneath St. Louis Park and adjacent communities.
Accordingly, the site of the plant operations was placed on the National
Priorities List and the federal and state governments sought remediation of
environmental contamination via United States District Court Case No. Civil
4-80-469.

A summary of the aquifers which underly the former wood preserving plant site,
their approximate location below the surface level, the general use of the
aquifers, and the relative maximum historical PAH and phenolics concentrations
measured in each unit (as indicated by historical records and the federal
government’s Record of Decision in Case No. Civil 4-80-469) are as follows:

Approximate . Approximate Upper Concentration of
Aguifer Depth (ft.) Use Jotal PAH'S Phenolics
Drift- 0 - 90 Private/Industrial/ 1000 ug/l offsite 10,000 ug/l offsite
Platteville Monitor wells
St. Peter 90 - 200 Municipal/Private 10 ng/l offsite 16 ug/\ offsite

drinking water wells

Prairie du Chien- 250 - 500 Municipal drinking 10 ug/l offsite 10 ug/!l offsite
Jordan water wells
Ironten-Galesville 700 - 750 Industrial 1.4 ug/\ onsite S ug/l offsite
Mt. Simon-Hinckley 800 - 1100 Municipal drinking 16 ng/l offsite Not detected
water wells

More extensive information relative to the identified level of PAH’Ss in the
various aquifers is provided in the following reports:

o Annual Monitoring Reports for 1988 through 1993

o St. Peter Aquifer Remedial Investigation Report (March 30, 1989)

o Drift-Platteville Aquifer (Northern Area) Remedial Investigation
Report (March 30, 1989)
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The United States Environmental Protection Agency (EPA), the Minnesota
Pollution Control Authority (MPCA), the Minnesota Department of Health (MDH),
the City of St. Louis park (City), and Reilly Industries, Inc. (formerly -
Reilly Tar & Chemical Corporation - Reilly) have agreed to acceptable water
quality criteria for PAH. .These criteria, as incorporated into the Consent
Decree - Remedial Action Plan (RAP), in the case referenced above include the
following concentration levels:

Advisory Drinking Water

Level Criteria
) Sum of benzo(a)
pyrene and dibenz(a,h)
anthracene 3.0 ng/1* 5.6 ng/1
0 Carcinogenic PAH 15 ng/1 28 ng/1
0 Other PAH 175 ng/1 280 ng/1

*or the lowest concentration that caqmbefauantified,
whichever is greater

Table 3-1 lists the nominal reporting limits for the target compounds listed
in the Consent Decree-RAP.

“In conjunction with the implementation of remedial measures to limit the spread
of contaminants, a granular activated carbon (GAC) treatment system has been
installed to treat water from City wells (identified - SLP) 10 and 15.

Further provisions of the RAP call for long term monitoring of the influent
and effluent of the GAC treatment system and the major aquifers underlying the
region. The general objective of the monitoring program is to identify the
distribution of PAH and/or phenolics in the ground water and compare the
analytical data with water quality criteria established in the Consent
Decree-RAP. The specific objectives of the sampllng and .analysis progranm, and
therefore, the intended end use of the data varies slightly for the different
aquifers (Mt. Simon-Hinckley, Ironton-Galesville, Prairie du Chien-Jordan, St.
Peter, ;Rd Drift-Platteville) being monitored in accordance with the Consent
Decree-RAP.

3.2 Objectives and Intended Data Usage

Analytical levels for this project incorporate aspects of levels IV, and V, as
defined by "Data Quality Objectives for Remedial Response Activities" (U.S.
EPA, 1987). Data use categories include monitoring during implementation,
site characterization, and risk assessment. It is the level of concern for
low part-per-trillion concentrations of PAH that specifies a level V
analytical level for this project. Level V includes non-conventional
parameters, method-specific detection 1imits, and the modification of existing
analytical methods. Rigorous QA/QC to produce data of known quality are part
of this program. . .
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TABLE 3-1
TABLE OF REPORTING LIMITS FOR TESTED PARAMETERS

Reporting Limit Reporting Limit

CAS_Number Compound ng/L (PPT) ug/L_(PPB)
271-89-6 2,3-Benzofuran 5.1 10
496-11-7 2,3-Dihydroindene 1.4 10
95-13-6 1H-Indene 0.9 10
91-20-3 Naphthalene 6.5 10
4565-32-6 Benzo(b) thiophene 0.9 10
91-22-5 Quinoline 1.4 10
120-72-9 1H-Indole 2.5 10
91-57-6 2-Methyinaphthalene 0.9 10
90-12-0 1-Methylinaphthalene 1.6 10
92-52-4 Biphenyl 4.3 10
208-96-8 Acenaphthylene ~~1.4 10
83-32-9 Acenaphthene 1.3 10
132-64-9 Dibenzofuran 1.0 10
86-73-7 Fluorene 1.0 10
132-65-0 Dibenzothiophene 1.1 10
85-01-8 Phenanthrene 1.3 10
120-12-7 Anthracene 1.1 10
260-94-6 Acridine 2.9 10
86-74-8 Carbazole 1.9 10
206-44-0 Fluoranthene 1.4 10
129-00-0 Pyrene 1.4 10
55-55-3 Benzo(a)anthracene 2.5 10
218-01-9 Chrysene 2.8 10
205-98-2 Benzo(b) fluoranthene 2.5 10
207-08-9 Benzo(k) fluoranthene 2.3 10
192-97-2 Benzo(e)pyrene 1.9 10
50-32-8 Benzo(a)pyrene 2.3 10
198-55-0 Perylene 2.5 10
193-39-5 Indeno(1,2,3-cd)pyrene 2.1 10
53-70-3 Dibenz(a,h)anthracene** 1.6 10
191-24-2 Benzo(g,h,i)peryliene 2.8 10
205-82-3 Benzo(j) fluoranthene*** -- -
195-19-7 Benzo(c)phenanthrene* -- --
215-58-7 Dibenz(a,c)anthracene** 1.6 --
192-65-4 Dibenzo(a,e)pyrene* -- --
189-64-0 Dibenzo(a,h)pyrene* -- -
189-55-9 Dibenzo(a,i)pyrene* - .-

57-97-6 7,12-Dimethyibenz(a)anthracene 2.8 -
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TABLE 3-1 (czntinued)

Regperting Limit Regorting Limic

CAS Numper ' Ccmoound na/L (PPT) ug/L (P98)
58-48-3 3-Methylicholantarene 3.5 -
108-85-2 Phenai - 10
33-23-7 2-Methyiphenol - 10
108-<=2-3 4-Merhyipnenol - 10
88-37-3 2-Chilorcpnenol -— 10
83-73-3 2-Nitroonenal -— 10
108-47-5 2,.4-0imethyipnenci -— 10
120-33-2 2,4-dichlorcphenci -— 10
33-30-7 4-Chloro-3-methyipnenai -— 10
88-36-2 2,4,6-Trichloropnenal - 10
95-53-< 2,4,5-Trichloropnenol -— 9
$1-23-3 2,4=-dinitrephencl -— g0
100-52-7 4-Nitrcpnenol - )
S$34-32-1 4,6-0initro-2-methyiphenal - &4
87-38-3 Pentachlorophenol - &3
Total Phenclics - -]
* Analytical standards not consistently available. It has not been
demonstrated that this component can be routinely detected by this

method.

falad Dibenz(a,h)anthracene and Dibenz(a,c)anthracene coelute

**% | aboratory studies have shown that Benzo(j)fluoranthene will coelute
with either benzo(b)fluoranthene or benzo(k)fluoranthene depending on
the relative concentration of these two compounds in solution. Benzo(j)
fluoranthene can not be consistently separated by this method.
Therefore if present, it will be detected and reported as benzo(b)
and/or benzo(k)fluoranthene. '
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The objective of the GAC treatment system monitoring is to assess and evaluate
the performance of the treatment system. Analytical results for influent and
effluent samples will be compared to the drinking water criteria for PAH as
established in the Consent Decree-RAP. Based on these comparisons, decisions
will be made on: 1) system operations (e.g., when the carbon shouid be
replaced), and 2) cessation of the treatment system, if desired, when
sufficiently low concentrations of PAH in influent samples are demonstrated.

The objective of monitoring the four existing Mt. Simon-Hinckley Aquifer
municipal drinking water wells and any new Mt. Simon-Hinckley Aquifer
municipal drinking water wells installed within one mile of well W23, and
analyzing for PAH, is to assure the continued protection of these wells from
PAH resulting from activities of Reilly at the Site. The analytical data will
be used to make comparisons between the levels of PAH found in the Mt. Simon-
Hinckley Aquifer, and the drinking water criteria established in the Consent
Decree-RAP.

The objective of monitoring the Ironton-Galesville Aquifer source control well
W105 is to assess the levels of PAH in the aquifer. The data will be used to
compare the concentration of total PAH in the samples to a threshold limit of
10 micrograms per lTiter of total PAH established in the Consent Decree - RAP.
Also, if any new Ironton-Galesville Aquifer drinking water wells are installed
within one mile of well W23, then those wells will be sampled and analyzed for
PAH to meet the objective of assuring protection of the wells from PAH
resuiting from the activities of Reilly at the Site. The analytical data
would be used to compare the levels of PAH found in potential Ironton-
Galesville Aquifer drinking water wells to the drinking water criteria
established in the Consent Decree-RAP.

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells,
including municipal drinking water wells, private or industrial wells, and
monitoring wells are to: 1) monitor the distribution of PAH in the aquifer,
thus evaluating the source and gradient control system, and 2) assure the
continued protection of drinking water wells from PAH resulting from the
activities of Reilly at the Site. The analytical data will be used to compare
the levels of PAH in the Prairie du Chien-Jordan Aquifer to historical PAH
data and to various criteria established in the Consent Decree-RAP (e.g.,
drinking water criteria for drinking water wells, and a cessation criterion of
10 micrograms per liter of total PAH for source control well W23).

In addition to water quality data generation, water level data will be used for
the purpose of determining ground water flow patterns in the Prairie du Chien-
Jordan Aquifer.

The objectives of monitoring St. Peter Aquifer wells are to: 1) monitor the

distribution of PAH in the aquifer, thus evaluating a gradient control system
installed at W410 in 1990, and 2) assure the continued protection of drinking
water wells from PAH resulting from the activities of Reilly at the Site.
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Upon its receipt analytical data will be used to compare the levels of PAH in
the St. Peter Aquifer to historical PAH data, to drinking water cessation
criteria for well W410, and to drinking water criteria established in the
Consent Decree-RAP. Water level data will be used to evaluate ground water
patterns in the St. Peter Aquifer.

The objective of monitoring the Drift-Platteville Aquifer wells is to monitor
the distribution of PAH and phenolics in the aquifer, thus evaluating the
source and gradient control systems. Ground water analytical data will be
used to compare levels of PAH and phenolics in the Drift-Platteville Aquifer
with historical water quality data for the aquifer and with various criteria
established in the Consent Decree-RAP for PAH and phenolics. Water level data
will be used to evaluate ground water flow patterns in the Drift-Platteville
Aquifer.

In addition to the objectives for laboratory analytical data described above,
field measurement data will be collected to aid in the ground water sampling
procedure. In accordance with Minnesota Pollution Control Agency Guidelines
(April, 1985) field measurements of temperature, pH, and specific conductance
will be made for the purpose of determining that a sufficient volume of water
has been purged from the well prior to sampling. The objective of those field
measurements is to determine when three successive well volumes exhibiting
equivalent temperature pH, and specific conductance have been purged from each
monitoring well, so that representative samples may be collected.

The Site Management Plan outlines the scope of work to be performed in order to
monitor the ground water in the St. Louis Park, Minnesota area in accordance
with the Consent Decree-RAP related to the Reilly N.P.L. Site. Included in
this Plan are: 1) the identity of wells to be monitored, 2) the schedule for
ground water monitoring, and 3) a description of the procedures that will be
used for sample collection, water level measurement, sample handling, sample
analysis, and reporting. Although a GAC treatment system has been constructed
to treat water from well W23 and the Drift-Platteville Aquifer source control
wells prior to its discharge to surface water receivers, monitoring of the
effluent is not within the scope of work to be performed under this Plan, as
the activity is not embodied in the Consent Decree-RAP. Similarly, a GAC
treatment system has been constructed to treat water from well SLP4 prior to
discharge to the municipal water supply system; however, monitoring of the
effluent is not within the scope of work to be performed under this Plan, as
the activity is not embodied in the Consent Decree-RAP.

The time period covered by this Plan is from January 1, 1994, or the date of
- its acceptance and approval by the Agencies whichever is later, to December
31, 1994. The next subsequent Sampling Plan (RAP Section 3.3) will be
submitted by October 31, 1994, covering the 1995 calendar year.
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4. PROJECT ORGANIZATION AND RESPONSIBILITIES

This project is being conducted in accordance with the Consent Decree-RAP for
the Reilly Tar & Chemical Corporation N.P.L Site in St. Louis Park, Minnesota.
The parties to the Consent Decree include Reilly, the City, EPA, MPCA, and
MDH. The project organization shown in Figure 4-1 indicates the involvement
of the parties to the Consent Decree, as appropriate. The City is responsible
for the completion of the monitoring tasks described in this Plan. The City’s
Project Manager is responsible for overall project management. The City shall
be assisted by two consultants in the retrieval and laboratory analysis of
water samples.

ENSR Consulting and Engineering (ENSR) will be responsible for the coordination
of all field sample retrieval and Enseco/Rocky Mountain Analytical Laboratory
(RMAL), with analytical facilities in Arvada, Colorado, will be responsible for
the coordination and completion of all laboratory analyses. Responsibilities
of the key positions in the organization. of RMAL are described below:

(] Laboratory Project Manager: The Laboratory Project Manager is
ultimately responsible for all laboratories and is the primary point
of contact for issues surrounding this Quality Assurance Project
Plan (QAPP), resolving technical problems, modifications to Standard
Operating Procedures (SOP’s) etc.

(] Laboratory Project Coordinator: The Laboratory Project Coordinator
is responsible for the cordination of routine day to day project
activities including project initiative, status tracking, data review
and requests, inquiries and general communication related to the
project.

0 Operations Manager: The Operations Manager is responsible for
oversight of preparation and analysis of PAH samples to ensure that
project objectives, requirements and Quality Assurance/Quality
Control (QA/QC) criteria are met.

0 Laboratory Supervisor: The Laboratory Supervisor shall be
responsible for daily supervision of technicians and analysts for
PAH and total phenolics analyses, including sample extraction and
preparation.

0 Analyst: The Analyst is responsible for the analysis of water
samples for the requested parameters utilizing the methods prescribed
by the QAPP.
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0 Technician: The Technician is responsible for sample extraction.
This requires practical experience and knowledge in the techniques of
liquid - 1iquid solvent extraction, Kuderna - Danish evaporation, and
the quantitative preparation of sample extracts for analysis.

0 Quality Assurance Director: The Quality Assurance Director is
responsible for overall quality control oversight, including
internal audits. The Quality Assurance Director supervises an
independent QA/QC department and reports directly to the Division
Director and Corporate Vice President for Quality Assurance.

0 Data Assessment: The evaluation of data, as it is compiled and
organized in accordance with the requirements of the QAPP, is the
responsibility of the Operations Manager.. Additional review,
evaluation, and assessment of the data-is.-performed by the Laboratory
Manager, thereby providing additional-assurance that the requirements
of the QAPP are met.

The City’s Project Manager shall be responsible to assess the data
relative to the objectives and intended data usage identified in
Section 3.2. of this QAPP.

The Sampling Team shall consist of employees of the City and ENSR. The team
shall be responsible for sample collection, conducting field measurements

(i.e. water level), and maintaining proper decontamination procedures stated
in the QAPP.

The EPA and MPCA are responsible for review and approval of the Sampling Plan,
including the QAPP. In addition, laboratory and field audits may be completed
by appropriate EPA representatives. The MPCA is responsible for review of
field procedures practiced by the Sampling Team. Responsibilities nf the key
positions in the EPA and MPCA are described below: '

0 EPA Project Manager: The EPA Project Manager, EPA Region 5, is

responsible for the review and approval of the QAPP on behalf of the
EPA.

0 EPA Quality Assurance Officer: The EPA Quality Assurance Officer,

EPA Region 5, is responsible for the review and approval of the QAPP
on behalf of the EPA.

0 EPA Central Regional Laboratory: The EPA Central Regional
Laboratory, EPA Region 5, shall be responsible for audits of both
field activities and laboratory analyses.

(] MPCA Project Manager: The MPCA Project Manager shall be responsible
- for review and approval of the Sampling Plan, and review of field
procedures practiced by the Sampling Team.
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5. QUALITY ASSURANCE OBJECTIVES

The principal objectives of the QAPP pertain to the collection of data that
are sufficient to monitor the effectiveness of the GAC treatment system and to
detect changes in groundwater quality. Therefore, the quality of the data
gathered in this project can be defined in terms of the following elements:

0

Completeness - a sufficient number of successful (valid)
measurements to characterize the concentrations of PAH in the
influent and effluent of the treatment system and in the aquifers
of interest over a period of time. For this project, the
completeness objective is that 95% of the laboratory analyses and
95% of the field measurements will produce valid data. Field data
will be supplemented by resampiing if necessary to ensure
completeness.

Representativeness - the extent to which reported analytical

results truly depict the PAH and phenelics concentrations in the =
sampled environment. Representativeness is optimized through proper
selection of sampling sites, times and procedures, through proper
sample preservation, and through prompt extraction and analysis.

Accuracy and Precision - Accurate and precise data will be achieved
through the use of sampling and analytical procedures that

minimize biases, through the use of standard procedures, through

the meticulous calibration of analytical equipment and by
implementing corrective action whenever measured accuracy and
precision exceed pre-established 1imits. Accuracy and precision will
be measured by the analysis of method spikes and duplicate samples.

It is essential that representative ground water samples be retrieved
for laboratory analyses. Accuracy and precision in the measurement
of parameters used to monitor ground water as it is purged from
monitor wells and piezometers will be achieved through the use of
standard monitoring procedures carried out continuously during the
sample retrieval task. Field measurement equipment will be
calibrated in accordance with the manufacturer’s recommendations, as
outlined in Table 6-6, and appropriate corrective action will be
jnitiated whenever measured accuracy and precision do not meet pre-
established 1imits. Since precision and accuracy of field
measurement devices are not primary objectives for the data, the
quality control requirements are sufficient for the intended use of
the field measurement data.

Sensitivity - Determination of instrument sensitivity is
accomplished by calibration using multiple concentrations of the
analytes of interest. Once instrument sensitivity is demonstrated,
analysis of replicate spiked samples of deionized reagent water at a
concentration of 1-5 times the instrument sensitivity, is used

to determine method sensitivity (i.e. method detection limit).
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o Comparability - the extent to which comparisons among separate
measurements will yield valid conclusions. Comparability among
measurements in the monitoring program will be achieved through
the use of rigorous standard sampling and analytical procedures.

o Traceability - the extent to which results can be substantiated by
hard-copy documentation. Traceability documentation exists in two
forms: that which links final numerical results to authoritative
measurement standards, and that which explicitly describes the
history of each sample from collection to analysis.

The fundamental mechanisms that will be employed to achieve these quality goals
can be categorized as prevention, assessment and correction, as follows:

1) Prevention of defects in the quality throtugh planning and design,
documented instructions and procedures; and careful selection and
training of skilled, qualified personnel;

2) Quality assessment through a program of regular audits and
inspections to supplement continual informal review (refer to
Section 12 of this QAPP);

3) Permanent correction of conditions adverse to quality through a
closed-loop corrective action system.

The St. Louis Park sampling program QAPP has been prepared in direct response
to these goals. The QAPP describes the quality assurance program to be
implemented and the quality control procedures to be followed by RMAL during
the course of laboratory analyses in support of the various site investigation
studies for the St. Louis Park Site. The Quality Assurance objectives will
include field blanks, method blanks, field duplicates, surrogate spikes,
matrix spikes and matrix spike duplicates. Precision, accuracy and
compieteness criteria are established for each parameter of interest. The
specific criteria for each analysis and parameter are set forth in detail in
the following sections:

. Sections

Objectjve Erequency Discussing Criteria
Field Duplicates 10% 6.8, 11.1.4
Field Blanks 10%, 6.5.2

Method Blanks 5% 11.1.1, 15.1.3
Surrogate Spikes 100% of GC/MS 11.1.2, 15.1.1

analyses
Matrix Spikes/Duplicates 5%* 11.1.3, 15.1.2

* One per group of 20 or fewer investigative samples.
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6. SAMPLING PROCEDURES

Samples will be collected by ENSR and City personnel in accordance with MPCA
guidelines (MPCA, 1985; Appendix A). The overall sampling program is
summarized in Tables 6-1, 6-2, and 6-3, and Figures 6-1 through 6-4A. This
section discusses general QAPP provisions relevant to sample collection,
containerization, packaging and shipping activities (SOPs 7130 and 7510;
Appendix A).

6.1 Training

A11 ENSR and City personnel working on the project will be properly trained,
qualified individuals. Prior to commencement of work, personnel will be given
instruction specific to this project, covering the following areas:

Organization and lines of communication and authority
Overview of the Site Management Plan and QAPP,
Documentation requirements,

Decontamination requirements,

Health and Safety considerations.

0O0OO0O0O

Training of field personnel will be provided by the Field Coordinator or a
qualified designee.

The analysts performing chemical analyses of samples will be trained in and
will have exhibited proficiency in the analytical methods to be employed.

6.2 Document Control

Document Control for the Sampling Plan serves a two-fold purpose. It is a
formal system of activities that ensures that:

1) A1l participants in the project are promptly informed of revisions
of the QAPP; and

2) A1l documents generated during the course of the program are
accounted for during, and at the end of the project.

This QAPP and all Standard Operating Procedure documents have the following
information on each page:

Document Number

Page Number

Total number of pages in document
Revision number

Revision date

00000



TABLE 6-1
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

Analysis of uuﬁlo for acid fraction compounds Listed in EPA Method 625 shall be in accordance with

Number
of Samples
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36
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Matrix
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Contract Laboratory Program Statement of Work Document OLMO1.0, or most recent version.
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GAC Treated
Water X X PAH (ppt)
Acid Fraction
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GAC Feed X X PAH (ppt)
Water
Ground water pH 51 PAH (ppt)
tenperature PAH (ppb)
Specific . Total Phenols
Conductance
(a)
(b)

Matrix spike sample/matrix spike duplicate sample shall consist of the same matrix being analyzed.

Matrix
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20
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Triple the normel: volume when related matrix spike/matrix spike duplicate semples are to be retrieved.
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TABLE 6-2
SAMPLING PLAN GAC PkAyT
MONITORING SCHEDULE'3

RAP Sampling Start of Sampling

Section Points Monitoring Frequency Analxses(b)

4.3.1(C) Treated ‘Date of plan Quarterly PAH(ppt) (€)
water(TRTD) approval

4.3.3(C) Feed Date of plan Annually PAH(ppt)
water(FEED) approval

4.3.4 Treated Date of plan Annually Extended PAH(ppt)
water approval

4.3.4 Treated or Date of plan Annually Acid fraction
Feed water approval compounds in

: EPA Test

Method 625.

(a) This schedule does not include certain contingencies (eg. exceedance
monitoring) and, therefore, represents the minimum program that is
likely to occur between the date this Plan is approved and December 31,
1994. Sections 4 and 12 of the RAP outline the additional sampling that
will be conducted if PAH criteria are exceeded. The first samples will
be collected during the period indicated by the monitoring frequency
following the date of the start of monitoring. The location of the GAC
plant is shown in Figure 6-1.

(b) Lists of parameters and methods for analysis of PAH, extended PAH, and
acid fraction compounds in EPA Test Method 625 are provided in the QAPP.
Field blanks will be collected and analyzed at a frequency of one for
every 10 samples or fewer. Treated water will be duplicated at a rate
of 100%. Feed water duplicate samples will be collected and analyzed at
a frequency of one per 10 samples.

(c) ppt = parts per trillion. This signifies analysis using selected ion
monitoring gas chromatography mass spectrometry.



Source of

Water

Mt. Simon-
Hinckley
Aquifer

Ironton-
Galesville
Aquifer

Prairie
du Chien-
Jordan
Aquifer

SAMPLING PLAN GROUND
MONITORING SCHEDULE

RAP Sampling(b)
Sectijon Points

5.1 SLPI11,SLP12,
SLP13,SLP17

5.3.2 New municipal
wells within
one mile of
well W23

6.1.5 Wlo
wasie)

6.2.1 New municipal
wells within
one mile of
well W23

7.3(A) (F)sLpa
7.3(8) (Flwzs

7.3(¢){f)sLps, sLP7
or SLP9,W48

7.3(0) {F)waos or waoe(h)
E2,E13,H3,
SLP10 or SLP15,
SLP14,SLP16,W402
N403,W119

7.3(E){F)sLps, He, E3,
E15,MTK6,
W29, W40,
W70, W401

TABLE 6-3

Start of
Monitoring

Date of plan
approval

At the time
of
installation

Date of plan
Approval

At the time

tye

Sampling
Erequency

Annually

Annually

Annually

Annually

of installation

Start of
pumping

Date of plan
approval

Date of plan
approval

Date of plan
approval

Date of plan
approval

Analxses(c)
PAH(ppt ) (d)

PAH(ppt)

PAH(ppt)

PAH(ppt)

Semi-annually PAH(ppt)

phenolics

Semi-annually PAH(ppb)(9)

-Annually

Annually

Annually

PAH(ppt)

PAH(ppt)

PAH(ppt)

Duplicate
Samples

SLP)2

w105

SLP4

SLP6

SLP16

W70

S
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TABLE 6-3 (Continued)

Source of RAP - Sampling(b) Start of Sampling Duplicate
Water Section  Points Monitoring Frequency Analyses(€) Samples
7.3(F) W32, Date of plan Semi-annually No Chemiia]

sLp8,SLP10, approval analyses\!

E4,E7
st. Peter  8.1.3(J) sLP3,w14,W24,  Date of plan Semi-annually PAH(ppt) SLP3
Aquifer W33,W122,W129, approval

W133,W408,W409,

Wa10,W411,W412,

Pl116
Drift- 9.1.3 W420,uW421, Date of plan Quarterly PAH(ppb) W422
Platteville and w422 approval and
Aquifer 9.2.3 total

phenols
9.6 Drift:W2,W136, Date of plan Annually (k) PAH(ppt) W427,w428

W15,W425,W423, approval and total

Wil7,uWll6,W10, phenols

W128,W135

Platteville:W100,

W101,W1,W124,W424,

W121,W131,W20,W428,W19

(a) This schedule does not include certain contingencies (e.g. exceedance monitoring) and,
therefore, represents the minimum program that is 1ikely to occur between the date this

NV1d 13300¥d 3INVHENSSY ALITYID

Plan is approved and December 31, 1994.

Section 12 of the RAP outlines the additional

sampling that will be conducted if the drinking water criteria are exceeded in samples

from water supply wells.

The first samples will be collected during the period

indicated by the monitoring frequency following the date of the start of monitoring.
Field blanks will be collected at a frequency of one for every 10 samples or fewer, and
one duplicate sample will be collected for every 10 samples.
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(b)

(c)

(d)

(e)
(f)

(9)

(h)
(i)

(3)

(k)

TABLE 6-3 (Continued)

Sampling points are located on the maps shown in Figures 1 through 5. Letter prefixes
to well codes are defined as follows: '

W - 4-inch monitoring well

P - monitoring piezometer

SLP - St. Louis Park supply well
E - Edina supply well

H - Hopkins supply well

MTK - Minnetonka supply well

Lists of parameters and descriptions of the methods for analysis of PAH, phenolics, and
expanded analyses are provided in the QAPP. Water levels will be measured each time
samples are collected for analysis, except for those wells which prove to be
inaccessible for such measurements.

ppt = parts per trillion. This signifies analysis using selected ion monitoring gas
chromatography mass spectrometry.

Water levels in W38 will be measured each time W105 is sampled.

Water levels only will be measured at these wells, except for those wells which prove to
be inaccessible for such measurements.

ppb = parts per billion. This signifies analysis by the Non-Criteria Method. If
analytical results for individual wells are below 20 micrograms per liter (20 ppb) using
this method, then the Low-Level Method will be used on subsequent monitoring rounds.

W405 = American Hardware Mutual, W406 = Minikahda Golf Course.

Water levels only (no monitoring) will be measured at these wells, except for those
wells which prove to be inaccessible for such measurements.

Section 8.1.3 of the Consent Decree-RAP originally specified St. Peter Aquifer
monitoring requirements. Monitoring requirements for 1994 and future years are now
specified in the St. Peter Aquifer Record of Decision (ROD).

If any of the wells listed become damaged, destroyed, or otherwise unsuitable for
sampling, alternate wells will be selected by the Project Leaders for monitoring.
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Figure 6-1 Location of Mt. Simon-Hinkley Monitoring Wells and
St. Louis Park GAC Water-Treatment Plant
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Figure 6-2 Location of Prairie du Chien-Jordan Aquifer Wells
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Fiqure 6-3 Location of Source and Gradient Control Wells
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Reference: MGS, Miscellanecus Map Series,
M-57, Plate 1 of 2, Bedrock Geology,
Bruce A. Bloamgren, 1985

NON-RESPONSIVE

EXPLANATION
AW33 LOCATION AND PROJECT WELL NUMBER

A OBSZRVATION WELL COMPLETED IN ST. PETER AQUIFER
| OBSERVATION WELL COMPLETED IN. BASAL ST. PETER CONFINING BED

@ ST. PETER AQUIFER CONTROL WELL W410

BEDROCK VALLEY/CONTACT WHERE UNCONSOUDATED ORIFT
DEPOSITS OVERLIE ST. PETER SANDSTONE

Figure 6-4 Existing St. Peter Aquifer Well Locations and Bedrock Valley
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Figure 6-4A Location of Drift-Platteville Monitoring Wells
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When any of these documents are revised, the affected pages are reissued to all
personnel listed as document holders with updated revision numbers and dates.
Issuance of revisions is accompanied by explicit instructions as to which
documents or portions of documents have become obsolete.

Control of, and accounting for documents generated during the course of the
project is achieved by assigning the responsibility for document issuance and
archiving. Table 6-4 lists the key documentation media for the project and
corresponding responsible parties for issuance, execution and archiving.

6.3 Sample Control Procedures and Chain of Custody

In addition to proper sample collection, preservation, storage and handling,
appropriate sample identification procedures and cha1n of custody are necessary
to help insure the validity of the data. -

.

_/

6.3.1 Sample Identification

Sample labels shall be completed for each sample, using waterproof ink, unless
prohibited by weather conditions. For example, a logbook notation would
explain that a pencil was used to fill out the sample tag because a ballpoint
pen would not function in freezing weather. The information recorded on the
sample label includes:

Sample Number - Unique coded sample identification number as described
below.

Time - A four-digit number indicating the military time of collection.
Sampler - Signature of person collecting the sample.

Remarks - Any pertinent observations or further sample description.
The sample number includes three parts (source code, sampling point
code, and date code) in the following sequence:

XXX-YYYYY-Z27772
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TABLE 6-4
DOCUMENT CONTROL
Item Issued By = Issued To = Archived By
Field Notebooks Field Sampling Team Field
Coordinator Coordinator
Field Equipment Field Sampling Team Field
Calibration Forms Coordinator Coordinator
Sample Logs Field Sampling Team Field
Coordinator . Coordinator
Chain-of-Custody Forms Lab Sample ﬁ;¢1a Coordinator Lab Sample
' Custodian Custodian
Sample Labels Field Sampling Team Lab Sample
Coordinator Custodian
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XXX = Source Code
GAC Treatment System = GAC
Mt. Simon-Hinckley Aquifer -
Ironton-Galesville Aquifer -
Prairie du Chien-Jordan Aquifer = PCJ
St. Peter Aquifer =
Drift-Platteville Aquifer =

YYYYY = Sampling Point Code
Well identification as abbreviated in Tables 6-2 and 6-3

1711 = Date Code
Month, day, year

Those sampies which will be taken in accordance’ﬁﬁfh this QAPP for quality
control purposes will be identified by appending to the sampling point codes
the following:

Field blank = FB

Field duplicate = D

Matrix spike = MS

Matrix spike duplicate = MSD

As an example, a field blank sample taken for the Mt. Simon-Hinckley Aquifer,
sampiing point SLP11 on 1 January 1991 would be identified as follows:

MSH-SLP11FB-010191

During the sampling event, one sample will be taken per sampling point unless
it is duplicated. Duplicate samples will be collected as specified in Tables
6-2 and 6-3. Those samples collected for matrix spike analysis will be
selected at the time of sampling and labelled in the field.

Ater collection, identification, and preservation, the sample will be
maintained under chain-of-custody procedures discussed below.

6.3.2 Chain-of-Custody Procedures

To maintain and document sample possession, chain-of-custody procedures will be
followed. A sample is under custody if:

o It is in someone’s possession, or

o It is in someone’s view, after being in their possession, or

o It was in someone’s possession and they locked it up to prevent
tampering, or

o It is in a designated secure area.
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Samples are accompanied by a Chain-of-Custody Record (Figure 6-5). When
transferring the possession of samples, the individuals relinquishing and
receiving will sign, date, and note the time on the record. This record
documents sample custody transfer from the sampler, often through another
person, to the analyst at the laboratory.

Minimum information recorded on the chain-of-custody record in addition to the
signatures and dates of all custodians will include:

(] Sampling site indentification
(] Sampling date and time
o Identification of sample collector

o Sample identification L

—

0 Sample description (type and quantity)
0 Analyses to be performed.

Samples will be packaged properly for shipment and dispatched to the
appropriate laboratory for analysis, with a separate custody record
accompanying each shipment. Shipping containers will be sealed for shipment to
the laboratory. The method of shipment, courier name(s) and other pertinent
‘information are entered in the "Remarks" box. Then tear off the last copy of
the form and place the original and remaining copies in the container. After
the container is closed, place the custody seals on the container.

Whenever samples are split with another laboratory, it is noted in the
"Remarks” section. The note indicates with whom the samples are being split
and is signed by both the sampler and recipient. If either party refuses a
split sample, this will be noted and signed by both parties. The person
relinquishing the samples to the facility or agency should request the
signature of a representative of the appropriate party, acknowledging receipt
of tnhe samples. If a representative is unavailable or refuses to sign, this is
noted in the "Remarks" space. When appropriate, as in the case where the
representative is unavailable, the custody record should contain a statement
that the samples were delivered to the designated location at the designated
time.

6.3.3 Field Forms

In addition to sample labels and chain-of-custody forms, a bound field notebook
will be maintained by the sampie team leader to provide a daily record of
significant events. Information to be documented in the notebook will be
ground water sample collection records, calibration records, list of samples
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collected and any other pertinent information such as weather conditions, site
visitors, ease/difficulty of retrieving samples, etc. All entries will be
signed and dated. A1l members of the of the sampling team will use this
notebook. The notebook will be kept as a permanent record.

6.4 Sampling Procedures - GAC Treatment System

Chain-of-custody forms will be completed and all samples shipped to RMAL’s
laboratory by overnight delivery on the same day they are collected.

Sampling points will be flushed for at least five minutes before collecting a
sample. Each PAH sample and matrix spike sample will be collected in six
one-liter amber glass bottles, which should be filled and capped in
succession. PAH sample bottles will not be rinsed before being filled.

The GAC treated water samples will have to be collected from two sample taps
-- one for each column (see Figure 6-6). This will be done by filling three
one-liter bottles from the first column sample tap and then three more bottles
from the second (six from each for duplicate samples). No notations
distinguishing the two taps will be made on the labels. Only four PAH bottles
will be extracted and the extracts composited for analysis.

Field blank samples will be prepared by transferring contaminant-free deionized
water provided by RMAL into sample bottles in a fashion as closely similar to
actual sample collection as poss1b1e Field blank sample bottles will be
filled and capped in succession with individual bottles open to the atmosphere
for an equal time as for actual process samples. Field blanks will be
prepared in the area in which GAC treated water samples are collected.

Field duplicate and matrix spike duplicate samples will be obtained by filling
twelve 1-liter bottles at the samp]ing point by the procedure described above,
splitting these into two groups of six bott]es, and assigning a different
sample number to each of the resulting six- bott]e samples. All samples will
be packed, cooled to a temperature less than 4°C, and shipped on the day they
are collected.

The sampling team must recognize that great care is required to collect
samples for part-per-trillion-level PAH analyses that are free from outside
contamination. PAH compounds are present in cigarette smoke, engine exhaust
and many petroleum derived oils, among other sources. There will be no
smoking anywhere in the GAC treatment building for at least 72 hours prior to
the day on which PAH samples are to be collected. Similarly, no vehicles will
enter the GAC treatment building and the large access door will stay closed
for at Teast 72 hours prior to the sampling day. Disposable gloves will be
worn when collecting, handling and packaging samples. Sample bottles will
remain in closed shipping coolers until they are needed, and will be packaged
and sealed for shipment as soon as possible after sampling.
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6.5 Ground Water Sampling and Water Level Measurements

Ground water samples will be collected and water levels measured in accordance
with the procedures outlined in this QAPP. The wells involved in the
monitoring program include municipal and commercial wells, piezometers and
groundwater monitoring wells (see Table 6-3). Sampling procedures to
accommodate the dimensions and configuration of each type of well are
described below. Further details on well dimensions, water level measurements
and sample acquisition strategies are given in the Site Management Plan.

The importance of proper sampling of wells cannot be over-emphasized. Even
though the well being sampled may be correctly located and constructed, special
precautions must be taken to ensure that the sample taken from that well is
representative of the ground water at that location and that the sample is
neither altered nor contaminated by the sampling and handling procedure.
Sample collection will always proceed from the less contaminated sampling
points to the monitoring points containing progressively higher concentrations
of PAH or phenolics.

6.5.1 Decontamination

The field decontamination procedure to be used on sampling equipment which
comes into contact with groundwater samples is as follows:

0 disassemble equipment, if applicable,
] high pressure, hot water steam clean, using potable water.

The Taboratory decontamination procedure to be used on sampling equ1pment which
"comes into contact with groundwater samples is as follows:

disassemble equipment

rinse with methanol

scrub with hot soapy water

rinse three times with hot deionized water
set on aluminum foil, du]] side up, air dry
bake for one hour at 200° C

wrap with aluminum foil, dull side in

0000000
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6.5.2 Field Blanks

Field blank samples will be prepared by transferring contaminant-free deionized
water, provided by RMAL, into sample bottles in a fashion as closely similar to
actual sample collection as possible. This will involve collecting samples
through any non-dedicated sample equipment that is decontaminated between
samples. Field blank sample bottles will be filled and capped in succession
with individual bottles open to the atmosphere for an equal time as for actual
process samples. Field blanks will be prepared in the area where samples are
being collected at a rate of one per day or where more than ten samples are
collected in a day at a rate of one field blank per ten samples.

6.5.3 Samp]e Containers (See Table 6-5)

For PAH and phenolics, 1 liter amber glass bottles will be used. Caps will be
fitted with pre-cleaned teflon liners. Six bottles are required for each Low-
Level PAH sample collected and two bottles for each Non-Criteria PAH and
Extended Analysis sample collected. One 16 ounce glass bottle with 2
milliliters of 50 percent sulfuric acid is required for total phenolics. An
independent commercial firm shall provide precleaned bottles to RMAL for use
on this project.

In the event RMAL is required to prepare bottles for sampling, the bottles
will be prepared as follows:

1. Wash bottles with hot detergent water.

2. Rinse thoroughly with tap water followed by three or more
rinses with organic-free water.
/
3. Rinse with Burdick & Jackson quality redistilled acetone,
followed by equivalent quality methylene chloride.

4. Allow to air dry in a contaminant free area.
5. Caps and liners must be washed and rinsed also.

Bottles should be stored and shipped with the Teflon-Tined caps
securely fastened.

6.5.4 Sample Collection - Monitoring Wells and Piezometers

Because unanticipated or changed conditions may cause difficulty in purging
the monitoring wells and piezometers, flexibility in the approach to the
method of well purging is necessary. This QAPP proposes that the sampling
team be given latitude in the selection of purge equipment necessary to
complete the task (various pumping equipment and procedures that may be used
for purging monitoring wells are described in SOP 7130 and MPCA’s "Procedure



TABLE 6-5
SAMPLE CONTAINERS, PRESERVATION PROCEDURES, AND
MAXIMUM HOLDING TIMES

Parameter Containers1 ) Preservation2

Water:

PAH (PPT) Six 1-liter amber glass bottles, cool, to l.°c; protect from
Teflon-lined caps light

PAH (PPB) Two 1-liter amber glass bottle, cool, to 4°C, protect from
Teflon-lined caps light

Phenolics Two 1-liter amber glass bottle, cool, to 4%

(Acid Fraction)

Phenolics ' Two 16 oz. clear glass bottle cool, to 4°C
(Total 2 ml 50% NZSO4

Ref: Federal Register Guidelines/Vol.49, No.209/Friday, October 26, 1984/p. 43260.

Maximum Holding Iime3

5 days (until extraction), 40 days after
extraction

S days (until extraction), 40 days after
extraction

5 days (until extraction), 40 days after
extraction

28 days

L Matrix spike samples shall consist of the seme matrix being analyzed, therefore triple the normal volume when a related
matrix spike sample and matrix spike duplicate are to be retrieved.

2 Sample preservation will be performed immediately upon sample collection.

3

times that samples may be held before analysis and still be considered valid.

Samples will be analyzed as soon as possible after validated time of sample receipt (VISR). The times listed are the maximum

I :uoLSLADY
‘€°t dvd :Joquny
€661 *°390 :93eq

v, Jo g¢ :abed

NV1d 1J3r0dd JONVANSSY ALITVND



QUALITY ASSURANCE PROJECT PLAN
Page: 36 of 74 °
Date: Oct., 1990
Number: RAP 3.3.
Revision: O

for Ground Water Monitoring"; Apprendix A). In all cases where no dedicated
pump exists, samples will be retrieved using laboratory - cleaned, stainless
steel or teflon bailers as described below.

Table 6-3 specifies that Prairie du Chien-Jordan Aquifer monitor well W70, and
St. Peter Aquifer monitor wells W24 and W33 be monitored. Each well is
equipped with a dedicated submersible pump and it will be the responsibility
of the sampling team to determine if the pump is operable. In the event the
dedicated pump within any individual well is operable, well purging and sample
retrieval tasks will be completed with the aid of the pump in conformance with
monitoring parameters established herein. In the event the dedicated pump
within any individual well is inoperable, the pump will be removed and
purging/sampling procedures will be as established below.

Monitoring wells and piezometers not equipped with dedicated submersible pumps
will be purged using a nondedicated submersible pump, suction pump or bailer.
During the purging of each well, temperature, pH and specific conductance of
the purge water will be monitored using a Hydrolab water quality monitor (or
equivalent). Readings will be taken once per well volume. Stabilization of
these readings will indicate that purging is complete and sampling may .
commence. Upon completion of well purging, samples will be collected from each
well using a stainless steel or teflon bailer and a new length of nylon or
polyester rope. Al1l nondedicated purging and sampling equipment will be
decontaminated before use and between sampling points as described in Section
6.5.1.

Samples will be collected by filling each of the appropriate sample containers
in rapid succession, without prerinsing the containers with sample. The bottle
will be held under the sample stream without allowing the mouth of the bottle
to come in contact with the bailer and filled completely, and the cap securely
tightened. All sample labels will be checked for completeness, sample custady
forms completed and a description of the sampling event recorded in tha field
notebook.

6.5.5 Sample Collection - Pumping Wells

At active pumping wells the sampling team will first determine that the wells
have actually been pumping during the period preceding sampling. This
information may be derived from inspecting flow recorders or from interviewing
knowledgeable persons regarding the wells (water department employees, well
owners, etc.). The information will be documented in the field notes of the ,
sampling team.
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Water Tevel measuraments will then be made, if practical. The normal operation
of the well will not be interrupted for the purqose of measuring water lavels.
An electric tape will be used to measure water levels in pumping wells,
Sampling will proceed by filling the required containers with water from the
sampling tap as near to the well head as possible, and before any holding tanks
or treatment is encountered.

If it can not be determined that a well has been pumping at some time during
the 24 hour period precedin? sampling, or if it is known the well was not

. pumping, then the well shall be purged until field measurements of temperature,
pH, and specific conductance have stabilized after at least three well volumes
have been removed from the well., These measurements, water levels, and the
amount of water pumped will be recorded in the field notes.

6.6 Sample Preservation, Shipment and Storage

Packaging and shipment of samples shall be in accordance with SOP 7510
(Appendix A). The samples will be iced or refrigerated at 4°C from the time
of collection until extraction. . PAH’s are known to be 1ight sensitive;
therefore, samples will be stored in amber bottlaes and kept away from
prolonged exposure to li?ht. All samples for gas chromatography mass
spectrometry (GC/MS) analysis will be extracted within five days of validated
time of sample receipt as per Contract Laboratery Program (CLP) Statement of
Work (SOW) Document OLMO1.0, or most recent version. The analysis will be
completed within 40 days following extraction. The holding time for total
phenolics is 28 days from sample collection to analysis.

Samples will be protected from breakage and ship?ed in coolers at a temperature
of 4°C or less. An overnight carrier will be selected to insure delivery at
the laboratory within 24-36 hours after collection.

Samples received at the laboratory will be checked for leakage and a notation
made regarding sample temperature at time of receipt. A1l samples should be
stored in an organic-free refrigerator at 4°C.

6.7 Field Measurement Equipment

-A11 field measurement equipment will be controlled to ensure that
measurements obtained are accurate and defensible. Table 6-6 summarizes the
parameters to be monitored, the instruments to be used for each measurement,
procedures including calibration and frequency, and quality control criteria
(also refer to Appendix A, SOP 7320, Calibration and Operation of Hydrolab
. Water Quality Monitor). . -

In addition, these measurement devices will be issued through a formal
equipment tracking system and operated by trained personnel.



(

TABLE 6-6
FIELD MEASUREMENT EQUIPMENT QUALITY CONTROL

Routine Check
Device Catibration Method frequency Control Limits
pH Meter Standardize in three or Calibration check-snalyze After every +0.1 pH units
(Hydrolab) more stendard buffer standard buffer solution sample
solutions
Anslyze duplicates After every 40.1 pH units
sample
Conductivity Meter Stendardize using two Calibration check-analyze 1/10 samples #1% of range
(Hydrolab) or more KCL solutions standard KCL solution being used
Analyze duplicates 1710 samples +1X of range
being used
lls. Thermometer Factory cealibrated Not required Not required 30.1° c
3 5
Water Level Factory cslibrated Not required loé\reduired 240.01 Ft.
Measurement R

Device (Electric)
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6.8 Duplicate Samples

Duplicate samples will be collected by alternately filling sample bottles from
the source being sampled. For six liter sample collection one bottle will be
filled for the sample, then one bottle for the duplicate, then a second bottle
for the sample and then a second bottle for the duplicate, etc. Duplicates
will be taken for each analysis type and each sample type, at a rate of one
duplicate sample being collected for each ten samples, with a minimum of one
duplicate for any sample batch. There are two sample types for this program:
GAC treatment system water and ground water.

For purposes of fulfilling the 10% duplicate requirement, all the sampling
points shown on Table 6-3 are the same sample type and have been chosen to
maximize the frequency of sample duplication from pumping wells and monitor
wells where experience indicates sampling is easiest, thereby insuring
consistency of results. -
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7. SAMPLE CUSTODY

The St. Louis Park sampling program is a cooperative effort between the City
and ENSR, whose responsibilities include sample retrieval, and RMAL, whose
responsibilities include sample analysis. Proper sample handling and analysis
is essential to the success of the study, therefore a formal sample custody
procedure has been developed to insure the integrity of all samples. Sections
6.4 and 6.5 discuss field sampling aspects and Section 6.6 outlines procedures
for sample preservation, shipment, and storage. This section covers quality
related activities from receipt of samples at the RMAL analytical facilities
through issuance of validated analytical data and the storage of data in the
final evidence file. '

7.1 Security and Recordkeeping

Samples entering the RMAL analytical facilities:1ﬁéﬁted in Arvada, Colorado,
proceed through an orderly chain-of-custody sequence specifically designed to
insure continuous integrity of both the sample and documentation.

Appendix A contains Standard Operating Procedures (SOP’s) which address the
following aspects of facility security and sample custody

o  Building Security - SOP No. LP-RMA-0001

0 Sample Log-in - LP-RMA-0003

0 Use of Project Assignment Record - LP-RMA-0004

0 Sample Receipt and Chain of Custody - SOP No. LP-RMA-0005

7.2 Final Evidence File

The final evidence (or data) files will be maintained for the period specified
in the RAP. Evidence files will consist of all data necessary to completely
reconstruct the analysis, and will consist of (at a minimum): all field
documents, logs, project reports, raw data, continuing calibration checks,
DFTPP tune, detection limits, chain of custody documentation, quality control
data for blanks and matrix spikes, results forms, and a file custodian. In
addition, the analytical rerort, which contains a brief discussion of the
method and a more detailad narrative of any analytical issues is included in
the package. The City will maintain these files in a secure, l1imited access
area under the custody of the Project Manager. RMAL maintains all GC/MS raw °
data files on tapes or other magnetic media for an indefinite period. This
data will be available upon request.
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8. CALIBRATION PROCEDURES

‘Calibration is required to ensure that field and laboratory analytical systems
are operating correctly and functioning at the proper sensitivity to meet
estabiished detection limits. For this project, calibration is required for
field measurements of temperature, pH, and specific conductance. Appendix A
contains SOP 7320 that describes calibration procedures for field measurement
instruments. This project also requires calibration for the four laboratory
analyses (Low-Level, Non-Criteria, Extended, Phenolics). These four analyses
are defined in Section 9 of this QAPP.

The specific calibration requirements for each of these analyses are summarized
in the subsections below.

8.1 Low-Level (ppt) Analysis

The calibration requirements are described in detail in the Standard Operating
Procedure for ppt PAH analyses (Appendix B). The discussion below highlights
the key aspects of the calibration requirements.

Prior to use of the method for low level analysis of PAH, a five-point response
factor calibration curve must be established showing the linear range of the
analysis.

A midpoint calibration standard is analyzed at the start of each 12 hour
calibration sequence and the area of the primary characteristic ion is
tabulated against concentration for each compound. The response factor (RF)
for each compound listed in Table 8-1 is calculated.

These daily response factors for each compound must be compared to the initial
calibration curve. If the daily response factors are within +35 percent of
the corresponding calibration curve value the analysis may proceed. If, for
any analyte, the daily response factor is not within +35 percent of the
corresponding calibration curve value, the system is out of control and
corrective action must be performed.

The quantitation mass ion, which represents the 100% abundance ion, is selected
for quantitation and for the daily response factor measurement. The second
ion, or confirmation ion, is used for confirmation of the identification. The
daily response factor for the quantitation mass ion is compared to the initial
calibration curve. During the analysis of the daily calibration standard the
percent abundance of the confirmation ion is obtained. This percent abundance
is used for identification purposes for samples analyzed during that day. The
percent abundance values shown in Table 8-1 are typical values.
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CAS NO.

271-89-
496-11-
95-1
91-2
4565-3
91-2
120-7
91-5
90-1
92-5
208-9

132-6
132-

85-0
120-1
260-9
86-7
206-4
129-0
56-5
218-0
205-9
207-0
i92-9
50-3
198 -5
193-3
53-7
191-2
205-8
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TABLE 8-1 TARGET COMPOUNDS AND KEY IONS

FOR LOW LEVEL PAH ANALYSES

COMPOUND

2,3-Benzofuran
2,3-Dihydroindene
1H-Indene
Naphthalene
Benzo(B)Thiophene
Quinoline*
1H-Indole
2-Methylnaphthalene
1-Methyinaphthalene
Bipheny1
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Dibenzothiophene
Phenanthrene
Anthracene

Acridine

Carbazole
Fluoranthene

Pyrene
Benzo(A)Anthracene*
Chrysene*

Benzo(B)Fluoranthene*

Benzo(K)Fluoranthene
Benzo(E)Pyrene
Benzo(A)Pyrene*
Perylene

Indeno (1,2,3-CD)Pyrene*
Dibenz(A,H)Anthracene*
Benzo(G,H,I)Perylene*
Benzo(J)Fluoranthene*

QUANTITATION
MASS ION

118
117
116
128
134
129
117
141
141
— 154
152
154
168
166
184
178
178
179
167
202
202
228
228
252
252
252
252
252
276
278
276
252

CONFIRMATION ION
(% ABUNDANCE)

90 (52)
118 (57)
115 (108)
102 (7)
89 (8)
102 (20)
90 (31)
115 (31)
115 (28)
153 (35)
151 (17)
153 (93)
139 (40)
165 (90)
139 (19)
176 (19)
176 (19)
178 (26)
166 (28)
200 (17)
200 (18)
226 (22)
226 (26)
250 (22)
250 (22)
250 (35)
250 (26)
250 (24)
274 (25)
279 (20)
274 (25)
250 (22)

NOTE: The % abundance for the confirmation ion is a typical value.
Although these ratios will vary, the relative intensities of
confirmation ions must agree within plus or minus 20% between the
calibration standard for any given day and the samples run on that

day.

* Carcinogenic PAH as defined in Appendix A of the RAP.
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. Mass tuning will be performed using the mass calibration compound FC43.
Tuning will be performed to maximize the sensitivity of the mass spectrometer
for the mass range of compounds being analyzed. In the FC43 spectra, the ion
abundance of masses 131 and 219 are adjusted to a ratio of 1:1. These two
ions are then maximized to ba approximately 50 to 70 percent of the ion
abundance of the base mass 69. This procedure maximizes the sensitivity of
the instrument in the mass region of interest for the PAH analysis.

The requirements above will be employed for all compounds in Table 8-1 with
the exception of benzo(j)fluoranthene. Laboratory studies have shown that
Benzo(j)fluoranthene will coelute with either Benzo(b{fluoranthane or
Benzo(k)fluoranthene depending on the relative concentration of these two
compounds in solution. Benzo(j)fluoranthene cannot be consistantly separated
by this method. Therefore if present, it will be detected and reported as
Benzo(b) and/or Benzo(k)fluoranthene.

8.2 Non-Criteria Analysis

A1l Non-Criteria analyses will follow the calibration requirements described
in CLP Document OLMO1.0, or most recent version. In summary, the SOW requires
an initial verification that the mass spectrometer is tuned properly using
decafluorotriphanyl phosphine (DFTPP). The SOW also requires an initial five-
point calibration be performed for all compounds and that this calibration be
verified by the analysis of a daily calibration standard.

The calibration requirements in the SOW are based on the determination of a
diverse list of semivolatile organics. Calibration is verified on a daily
basis by comparing the responses of a few select compounds, termed calibration
check domgounds (CCC}. Only one of these compounds {(acenaphthene) is a target
PAH for this project. The response of another group of compounds, termed
system performance check compounds (SPCC) are used to verify the analytical
system is working properly. None of the SPCCs are target PAH for this project.
Finally, the target PAH for this project contain compounds not measured under
-CLP protocols,

Accordingly, the procedures in the SOW for calibration have been modified to
accommodate the differences in the monitoring lists. A calibration standard
containing all of the analytes shown in Table 8-1 is used for both initial and
continuing calibration in place of the CLP standard. The daily calibration is
verified by comparing the response of all 32 compounds to the response from
the initial calibrations. For the initial calibration, the relative standard
deviation (RSD) for each compound must be less than 30 percent or the system
is out of control and corrective action must be performed. For continuing

' calibr:tion, the percent difference for each compound must be less than 30
percent.
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The control 1imit for the daily calibration is based on the accuracy and
precision objectives of this project and experience with this group of
analytes. The limits in the CLP SOW, which is slightly more stringent, is

; based on a select group of compounds with extensive method performance data.

8.3 Extended Analysis

In addition to the compounds listed in Table 8-1, the compounds shown in Table
8-2 are required to be determined in the extended monitoring program. This
extended 1ist of compounds include phenols and other PAHs specified for this
project.

Analyses for the extended 1ist of compounds will be performed on the
semivolatiles extract prepared as described in CLP SOW Document OLMO1.0, or
most recent version.

Since most of the compounds on the extended monitoring 1ist are also target
compounds in the CLP protocol, the CLP calibration protocol will be followed.

’ The system is tuned with DFTPP and c¢alibrated with the semivolatile compounds
as specified in the CLP SOW. The compounds used to assess system performance
and to verify the continuing calibration (SPCCs and CCCs) are used to verify
that the system is in control. The control 1imits in the SOW are used. The
presence of the PAH compounds listed in Table 8-2 is determined by evaluating
the library search results generated for the CLP analysis of the sample.

Example retention times, quantitation ions and the internal standards
determined at the laboratory for 7,12-dimethylbenz(a)anthracene and 3-
methylcholanthrene are listed in Table 8-3.

8.4 Phanolics

A three-point calibration curve covering the linear range of the method will
be analyzed prior to the analysis of any samplies and with a minimal frequency
of once per 12 hours.
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CAS NO.

195-19-7
215-58-7
192-65-4
189-64-0
189-55-9
57-97-6

56-49-5

/1 No analytical standards are available. e

TABLE 8-2

TARGET COMPOUNDS FOR EXTENDED ANALYSES

A. OTHER CARCINOGENIC PAH

Benzo(c)phenanthrene/l
Dibenz(a,c)anthrac?ne/2
Dibenzo(a,e)pyrene/l
Dibenzo(a,h)pyrene/l
Dibenzo(a,i)pyrene/l
7,12-Dimethylbenz(a)anthracene
3-Methylcholanthrene

—

REPORTING LIMIT

ng/L__

1.6
2.8
3.5

/2 Coelutes with dibenz(a,h)anthracene. If thesevfsomers are detected,
they will be reported as a total value.

CAS NO.

108-95-2
95-57-8
88-75-5
105-67-9
120-83-2
59-50-7
88-06-2
51-28-5
100-02-7
534-52-1
87-86-5

B. ACIDIC COMPOUNDS LISTED
IN EPA METHOD 625

Phenol

2-Chlorophenol
2-Nitrophenol
2,4-Dimethylphenol
2,4-Dichlorophenol
4-Chloro-3-methyiphenol
2,4,6-Trichlorophenol
2,4-Dinitrophenol
4-Nitrophenol
4,6-Dinitro-2-methyiphenol
Pentachlorophenol

REPORTING LIMIT

ug/L

10
10
10
10
10
10
10
50
50
50
50
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TABLE 8-3

RETENTION TIMES, QUANTITATION IONS AND INTERNAL
STANDARDS FOR EXTENDED PAH LIST

Absolute Relative Quantitation Internal
Compound Retention Time Retention Time Jons Standard
7,12-dimethylbenz(a) 30:51:00 0.890 minutes M/7 256 DIZ-B(A)PIZ
anthracene minutes P M/Z 264
3-methylcholanthrene  32:48:50 1.085 minutes  M/Z 268 Dlz-B(A)P1
minutes M/Z7 264

1 Benzo(A)Pyrene
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9. ANALYTICAL PROCEDURES
9.1 Low-Level Analysis

As specified in the Consent Decree, four types of analyses are to be performed
as part of the RAP for this project. These four analyses are defined below,
and the details of the specific analytical procedures are presented in
subsequent subsections.

0 Low-Level: Refers to the determination of a specific list of 21
polynuclear aromatic hydrocarbons using GC/MS with operation in the
selected ion monitoring (SIM) mode. The list of target PAH contains
carcinogenic and non-carcinogenic compounds and is shown in Table
8-1 of -the QAPP. The list includes 14 compounds which are not on
EPA’s priority pollutant, Appendix IX or Superfund target compound
list. The analytical methodology is based on well known principles -
of GC/MS technology. Although there is no EPA method that embodies .
this technique for this class of compeunds, methods developed for
the measurement of polychlorinated dibenzodioxins (e.g., Methods 613
and 8280) are based on selected ion monitoring technology.

(] Non-Criteria: The Low-Level PAH method is designed to measure PAH
at the sub-ppb level. At higher concentrations, the compounds can
be measured under scanning GC/MS conditions. Since scanning GC/MS
provides more reliable qualitative data, this method, termed "Non-
Criteria PAH" is preferred for samples containing ppb concentrations
of PAH. The method is based on the Contract Laboratory Program
(CLP) protocol for semivolatile organics with the appropriate
modifications to address the differences in the monitoring lists.

0 Extended: Some samples are analyzed for the specific list of
compounds shown in Table 8-2 of the QAPP using scanning GC/MS. This
1ist, termed "Extended" analyses, includes additional PAK. specific
acid (phenolic) compounds and a provision for "identifying" unknown
compounds. Unknown compounds will be identified and reported from
the analysis of the acid fraction only. As in the Non-Criteria
analyses, analyses are performed using CLP protocols with the
appropriate modifications.

0 Phenolics: Refers to the determination of 'total phenols"” using a
colorimetric procedure.

A method has been developed for the analysis of selected target PAH and )
heterocycle compounds at the part per trillion level (ppt, ng/L) in water. The
analysis is carried out by isolation of the target analytes by liquid-liquid
extraction of the water sample with an organic solvent. Quantitation of the
isolated target analytes is performed by gas chromatography/mass spectrometry
(GC/MS) in the selected ion monitoring mode (SIM). The method is generally
applicable for the measurement of any PAH or related compound. For this
project, only those compounds listed in Table 8-1 will be determined.
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In summary, a measured volume of sample is extracted with methylene chloride.
Analysis of the concentrated extract is performed by gas chromatogra?hy/mass
spectrometry using the selected ion monitorin? scanning moda under electron
impact ionization conditions. Specific details of this methodology can be
found in Appendix B, Determination of Low-Level (Part Per Trillion) PAH and
Heterocyclas in Water. This method is designed to analﬁze samples containing
up to 600 ppt of an individual PAH. With dilution of the sample extract, the
affective range of the method can be extended into the ppb range. However,
sample dilutions may result in loss of information concerning recovery of
surrogates. For this reason, an optional sample preparation technique is
contained in the method. This optional technique can be used if historical
information indicates that the target compounds are present in concentrations
in excess of 600 ppt.

9.2 Non-Criteria Analysis

The selected target PAH and heterocycle compounds listed in Table 8-1 can be
determined by GC/MS in the scanning mode at the ppb and higher concentrations.
This analysis, termed Non-Criteria analysis, uses the methodology contained in
CLP SOW Document OLMD1.0, or most recent version. The major deviations to the
semivolatile organic analysis from the SOW are as follows: :

1. The calibration is performed as set forth in Section 8 of this QAPP.
2. The intarnal QC checks are set forth in Section 11 of this QAPP.
3. Data are reported only for those compounds listed in Table 8-1.

9.3 Extended Analysis

The target compounds listed in Table 8-2 are measured using the methodology
contained in CLP SOW Document OLMO01.0, or most recent version for semivolatile
organics. The only deviations from this SOW are as follows:

1. The calibration is performed as described in Section 8 of the QAPP.
2. IheTog}y ;a;get compound in the analytical reports are those listed
n Table 8-2. . -

9.4 Phenolics

Total phenolics will be determined by RMAL SOP No. 1112 which references
Methods 420.1 and 420.2 as published in the "Methods for Chemical Analysis for
Water and Waste, EPA 600/4-79-020f (refer to Appendix B).
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10. DATA REDUCTION, VALIDATION AND REPORTING
10.1 Data Reduction and Validation

A1l project data will be subjected to a three-tier process including review by
operations, by the data review groups for inorganics and GC/MS and the final
review by the Project Coordinator prior to its release. The review process
has been developed to minimize errors associated with sample processing,
sample analysis and data reporting and to ensure that information pertaining
%0 a given sample is well documented.

Appendix A contains Standard Operating Procedures (SOP’s) for laboratory data
review. Refer to SOP No. LP-RMA-0002 for information relative to review
policies and processes. In addition, the SOP‘s for the analytical methods
contain the calculation techniques reguired to obtain reportable concentrations
from the raw data.

. 10.2 Turnaround Time
In accordance with Section 3.2 of the RAP, RMAL has agreed to a 30 working day
turnaround. The City, however, makes no enforceable commitment under the RAP
except for a maximum of 5 days from validated time of sample receipt for
extraction of organics and 40 days following extraction for analysis of
organics. For non-organic analyses, the City makes no enforceable commitment
under the RAP except to meet the recommended maximum analytical holding times.

10.3 Raporting/Data Deliverables

RMAL shall prepare summary reports and data packages in a format that mimics
the format described in CLP SOW Document OLM01.0, or most recent version.
Specifically, Form 1, SV-1 and SV-2 in Exhibit B of the CLP SOW will be
changed to include the PAH 1ist of parameters shown in Table 8-1 of the QAPP.
Form II, SV-1 will show the surrogates for the PAH analysis. Form III, SV-1
will show the spike compounds for the PAH analyses. Form VI, SV-1 and SV-2
and Form VII, SV-1 and SV-2 will be altered to show just the target parameters
shown in Table 8-1 of the QAPP. Finally, Form VIII, SV-1 and SV-2 will be
modified to show the internal standards for the PAH methed. [n addition, in
the Low-Level PAH analyses, compounds which are determined to be present in
the samples based on careful inspection of the data, but which do not meet the
secondary ion confirmation criteria will ba flagged with an "R*. The
reporting forms in Exhibit B will be modified to show the target lists of
parameters, surrogates and spiking compounds for the Low-Level PAH.
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The data packages for total phenolics shall as closely follow CLP deliverables
for inorganic analysis as possible. Reports shall contain all applicable CLP
forms as well as. the associated raw analytical data. The package includes
Forms I - III, V and VI (results, initial and continuing calibration
verification, blanks, matrix spike and duplicate). The report shall be
organized as described in CLP Inorganic SOW 7/88. :

RMAL has determined the method detection limits for the part per trillion PAH
analysis of water samples, utilizing GC/MS selected ion monitoring, according
to the method described in Appendix B to Part 136 of the Friday, October 26,
1984 Federal Register, Vol. 49, No. 209 - Definition and Procedure for the
Determination of the Method Detection - Revision 11.1. Table 10-1 lists the
compounds, the observed concentrations of seven replicates spiked at 5 parts
per trillion, the standard deviations and the method detection limits. RMAL
has also determined the method detection limits for part per billion Phenolics
according to Method 420.2 as published in the "Methods for Chemical Analysis
for Water and Waste, EPA 600/4-79-020" (see Table 10-2).
These calculated method detection limits will be used in sample reporting as
‘ follows: :
0 Analytes detected at concentrations greater than or equal to the

calculated method detection limits will be reported with no
qualifiers.

0 Analytes which are not detected will be reported as the calculated
detection 1imit followed by a "U" qualifier which is used in the EPA
Contract Lab Program (CLP) to indicate a non-detected compound.

0 Analytes that are detected at concentrations less than the
calculated method detection limits will be reported followed by a
"J" qualifier which is used in the EPA Contract Lab Program (CLP) to
indicate that a reported value is below the method detection limit.

The various items in the data package are listed below:

] Sample Traffic Reports or Chain-of-Custody

0 Sample Data Summary Report Including:
Case narrative
Tabulated target compound results by fraction
Surrogate spike analysis results by fraction
Matrix spike/matrix spike duplicate results by fraction
Blank data by fraction

] Sample Data Package including:

. Case narrative

Traffic reports
Raw data



Compound

2,3-8enzofursn
2,3-0thydroindene
18- Indene
Nephthalene
Benzo(B)thiophene
Quinoline
14-Indole
2-Methylnaphthalene
1-Methylnephthatene
Siphenyl
Acenaphthylene
Acenaphthene
Dibenzofuren
Fluorene
pibenzothiophene
Phenanthrene
Anthrecene
Acridine

Carbazols
Fluorsnthene
pPyrene
Penzo(A)anthrecene
Chrysene

Senzo(8) fluorenthrene
Benro(K) fluorenthrene

8ento(E)pyrene
Senz0(A)pyrene
Perylene

Indeno(1,2,3-C0)pyrene
Dibenz(A, N)onthracene **

Benzo(G,N,1)perylene

Sample

19.4*

4.3
4.4

20,5

3.6
4.7
3.7
S.4
4.3

17.9*

3.9
4.2
4.3
4.4
4.0
4.7
4.5
4.1
4.5
4.5
4.3
4.6
4.3
4.6
4.
4.9
4.5
4.6
4.5
4.2
3.8

Note: Amount spiked = $ ng/L.
* Dats for 2,3-Benzofuren, Nephthalene and Biphenyl were obtained from previous
Spike levels = 20 ng/L.

detection Limit study,
*+ Compounds” co-elute

Sample
#2

20.9*
4.2
4.2

21.0¢
35
6.0
4.5
5.0
4.2

18.1¢
3.4
3.7
3.9
4.0
3.5
3.9
3.8
4.3
3.2
3.8
3.7
3.6
3.3
3.4
3.2
3.8
3.2
3.6
3.4
3.5
3.0

Sample

18.0*
4.7
4.6

18.5¢
3.0
4.1
5.6
5.3
4.6

16.4* -

4.8
4.7
4.6
4.5
4.0
4.7
4.5
4.9
4.8
4.7
4.4
4.0
3.7
3.8
3.5
4.1
3.8
3.8
3.4
3.6
2.9

T)QE 10-1

METHOD DETECTION LIMIT REPORT

Semple
[ ]

19.5¢
3.7
3.9

20.3*
3.4
3.7
3.2
5.1
3.8

18.4¢
3.7
3.5
4.1
4.0
3.3
3.9
4.1
4.1
3.5
3.0
3.9
3.6
3.3
3.6
3.2
3.3
3.2
3.5
2.9
3.1
2.6

Sample
s

20.3*
3.8
4.1

23.00
3.3
3.3
3.2
‘.8
3.7

18.1*
3.5
3.8
3.7
4.0
3.2
3.6
3.6
3.8
3.9
3.6
3.4

.3

2.9
2.8
3.2
3.5
2.9
3.3
3.0
3.3
2.9

Somple
6

21.5%
4.9
4.7

23.5*
3.8
4.4
6.2
4.9
5.7

19.3¢
&.4
4.1
4.6
£.8
3.9
§.2
4.1
2.4
3.1
4.4
6.2
5.3

~5.1
5.9
4.9
.9
.8
5.3
.5
4.6
4.9

Somple
114

16.6*
4.7
4.6

17.6*

-~
.
N N O = =

-
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2.3
3.8
4.7
4.7
5.3
5.3
5.0
4.8
4.4
k.5
5.1
4.2
4.1
4.7

Stendard
Deviation

1.70*
0.46
0.30
2.5+
0.29
0.45
0.84
0.31
0.53
1.43*
0.46
0.43
0.34
0.33 .
0.36
0.43
0.38
0.98
0.64
0.45
0.45
0.83
0.94
0.83
0.76
0.64 -
0.76
0.82
0.69
0.54
0.94

Hethod
Detection
Limit (38)
[ ]
5.1
1.4
0.9
6.5
0.9
1.4
2.5
0.9
1.6
4.3

2.1
1.6
2.8
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TABLE 10-2
METHOD DETECTION LIMIT STUDY - TOTAL PHENOLICS

Sample # Concentration Detected (ma/L)

0.0315
0.0340
0.0291
0.0315
0.0291
0.0291
0.0315

S oW N

Calculated Standard Deviation = 0.0018

Calculated Method Detection Limit = 0.00579 mg/L
= 5.8 ug/L
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The City will present reports in a manner consistent with the requirements of
the RAP. In addition, data packages containing all elements listed above will
be presented for the sample analyses completed, if so directed by the EPA.
The EPA shall be responsible for identifying the specific sample analyses for
which data packages will be provided.

10.4 Reporting Requirements for Samples Exceeding Advisory Levels or Drinking
Water Criterion

For active drinking water wells, RMAL will notify the City of St. Louis Park by
telephone, within 24 hours of completing an analysis, whenever a sample
analysis is shown to exceed the following Advisory Levels or Drinking Water
Criterion:

Advisory Drinking Water .
Parameter Level .- Criterion '
Sum of Benzo(a)pyrene and 3.0 ng/L* 5.6 ng/L
Dibenz(a,h)anthracene*
Total Carcinogenic PAH + 15 ng/L** 28 ng/L**
Total Other PAH 175 ng/L 280 ng/L

*Or the detection limit, whichever is largest.

**Different concentrations for additional carcinogenic PAH may be established
in accordance with the procedure specified in Part D.1 of the Consent Decree.

+See Table 10-3.
10.5 Final Evidence Files

The final evidence (or data) files will be maintained for the period specified
in the RAP. Evidence files will consist of all data necessary to completely
reconstruct the analysis, and will consist of (at a minimum): all field
documents, logs, project reports, raw data, continuing calibration checks,
DFTPP tune, detection limits, chain of custody documentation, quality control
data for blanks and matrix spikes, results forms, and a file custodian. 1In
addition, the analytical report, which contains a brief discussion of the
method and a more detailed narrative of any analytical issues is included in
the package. The City will maintain these files in a secure, limited access
area under the custody of the Project Man2ger. RMAL maintains all GC/MS raw
data files on tapes or other magnetic media for an indefinite period. This
data will be available upon request.
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TABLE 10-3
CARCINOGENIC PAH(3)

benz(a)anthracene

benzo(b)fluoranthene

benzo(j)fluoranthene

benzo(ghi)perylsye

benzo(a)pyrene

chrysene b S,
dibenz(a,h)anthracene( ) e
indeno(1,2,3-c,d)pyrene .
‘quinoline

(2)  The total maximum levels of carcinogenic PAH established in the Consent
Decree-RAP are:

Advisory Level - 15 ng/1
Drinking Water Criterion - 28 ng/1

(b)  The total maximum levels of the sum of benzo(a)pyrene and debenz(a,h)
anthracene are:

Advisory Level - 3.0 ng/1 (or the lowest concentratidn
that can be quantified, whichever is
greater)

Drinking Water Criterion - 5.6 ng/1
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11. INTERNAL QUALITY CONTROL

The internal quality control checks will include field blanks, method blanks,
surrogate spikes, duplicate analyses, monitoring of internal standard area,
and matrix spike analyses. Each quality control check has a specific level of
performance which will be reevaluated in an ongoing basis and amended as
appropriate through mutual agreement of the EPA, MPCA, and City. The specific
details are presented below.

11.1 Low-Level and Non-Criteria PAH Analyses

Internal quality control checks for the Low-Level and Non-Criteria PAH
analyses will consist of method blanks analysis, surrogate compound analysis,
matrix spike anmalysis, analysis of duplicate samples, and monitoring of
internal standard areas. -

11.1.1  Method Blank Analysis e

A method blank consists of deionized, distilled laboratory water carried

through the entire analytical scheme (extraction, concentration, and analysis).
The method blank volume must be approximately equal to the sample volumes being
processed.

Method blank analyses are performed at the rate of one per case*, each 14
calendar day period during which samples in a case are received, with every 20
samples of similar concentration and/or sample matrix, or whenever samples are
extracted by the same procedure, whichever is most frequent.

Different control limits have been established relative to method blanks for
the Low-Level and Non-Criteria analyses since the target compounds in Table
8-1 are present as "laboratory contaminants” in method blanks at the ppt
concentration leve!.

For the Low-Level analyses, an acceptable method blank analysis must not
contain any carcinogenic PAH in Table 8-1 at concentrations greater than or
equal to the Method Detection Limits (MDL) in Figure 10-1 or any non-
carcinogenic PAH at a concentration greater than 5 times the MDL. For the
Non-Criteria analyses, an acceptable method blank does not contain any PAH in
Table 8-1 above 10 micrograms per liter. If the method blanks do not meet
these criteria, the analytical system is out of control and the source of the
contamination must be investigated and corrective measures taken and
documented before further sample analysis proceeds.

* A case is a group or a set of samples collected from a particular site over a
given period of time.
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11.1.2 Surrogate Compound Analysis

As detailed in the RMAL SOP (Appendix B), the laboratory will spike all
samples and quality control samples with deuterated PAH surrogate compounds.
The surrogate compound will be spikead inte the sample prior to extraction to
measure11nd1vidua1 sample matrix effects associated with sample preparation
and analysis. :

RMAL will take corrective action whenever the surrogate recovery is outside the
acceptance criteria shown below. The corrective action is described in Section

15 of this QAPP.
Acceptance Criteri§ %

. §urn9§319 Low-Level ugn;gx:ssrln
Naphthalene-d8 ‘ 21-108 37-107

Fluorene-dl0 41-162 36-127
Chrysene-d12 10-118 25-160

11.1.3  Matrix Spike/Matrix Spike Duplicate Analysis

Low-Level PAH matrix spike and matrix spike duplicate samples will be analyzed
as outlined in the RMAL SOP (Appendix B). Non-Criteria PAH matrix spike and
matrix spike duplicate samples will be analyzed pursuant to applicable
criteria of CLP SOW Document OLMO1.0, or most recent version.

The Taboratory will spike and analyze 5% matirix spike and matrix spike
duplicate samples. RMAL will spike seven representative compounds into water.
These compounds and the spiking levels are 1isted balow:

Low-lLeval =Cri
Naphthalene 10 ng/L 50 ug/L
Fluorane 10 50
Chrysene 10 50
Indene 10 50
Quinoline 10 50
Benzo(e)pyrene 10 50
2-methylnaphthalene 10 ' : -1

The matrix spike criteria for data validity are as follows:

o  The Matrix Spike - Matrix Spike Duplicate average for each spike
compound must fall between the established acceptable limits.
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MATRIX SPIKE LIMITS

Compaund Low-lLevel .

Naphthalene 20-150 43-128
Fluorene 69-118 51-120
Chrysene 20-132 43-124
IH-Indene 20-150 49-108
Quinoline 20-150 40-126
Benzo(e%pyrene 20-150 - 20~150
2-methylinaphthalene 20-150 47-138

0 Only one compound can be below its required minimum percent
recovery. These minimum percent recoveries are:
Ig 10% for chrysene
2) 20% for all other compounds.

Corrective action will be performed {f these criteria are not achieved as
described in Section 15.

11.1.4 Ouplicates

Relative percent difference between duplicates will be calculated for each
detected compound per procedures outlined in Section 14.3. of this QAPP.

11.1.5 Internal Standard Areas

The area of the internal standard will be monitored on each analysis. The area
from the daily calibration standard will be used to set a datly acceptance
criteria. If the internal standard areas in samples changes by more than a
factor of two (-50 percent to + 100 percent) from the daily standard,
corrective action must be performed. Additionally, the retention times of
internal standards must agree to +/- 30 seconds of the daily standards.

11.2 Extended Analysis

The internal quality control checks for Extended Analyses will consist of
surrogate spikes, matrix spikes, matrix spike duplicates, method blanks, etc.
as described in CLP SOW Document OLMD1.0, or most recent version. The
acceptance criteria are as defined in the SON.

11.3 Phenolics

The internal quality control checks for phenolics will mimic those for
jnorganics in the CLP program and will include the analysis of a method blank,
3 laboratory check standard, a matrix spike sample, a matrix spike duplicate,
and a duplicate sample. The specific details for each of these QC checks are
summarized below.
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11.3.1 Blanks

A "Preparation Blank" is analyzed with each batch of 20 samples. This blank is
carried through the entire procedure, including the distillation step.
Additional blanks, termed "Initial Calibration Blank" (ICB) and "Continuing
Calibration Blank", (CCB) are also analyzed. These blanks are used only to
evaluate the determinative step and are not distilled. They are analyzed at a
frequency of one ICB per 20 samples and one CCB per 10 samples.

An acceptable blank must not contain phenolics above the nominal reporting
1imit of 5 micrograms per liter. If any of the blanks contain phenolics above
5 micrograms per liter, the system is out of control and corrective action
must be performed.

11.3.2 Laboratory Check Standard

The calibration is verified by the analysis of two different laboratory check
standards. An "Initial Calibration Verification" (ICV) check standard is

. analyzed at a frequency of one per 20 samples. This check is carried through
the entire procedure, including the distillation step. The measured value
from th:s check standard must be between 75 percent and 125 percent of the
true value.

A "Continuing Calibration Verification" (CCV) check standard is analyzed at a
frequency of one per 10 samples. This standard is used to verify the
determinative step only. The measured value must be between 85 percent and
115 percent of the true value.

If the measured values from the check standards are not within control limits,
the system is out of control and corrective action must be performed.

11.3.3. Matrix Spikes/Matrix Spike Duplicates

As for the other tests, matrix spikes and matrix spike duplicates will be

performed at a frequency of 5 .percent. The spike level is 50 micrograms per
liter. The recovery of the matrix spike must be between 75 percent and 125
percent. Corrective action is performed if these criteria are not achieved.

11.3.4 Duplicates

Field duplicate analyses are performed at a ffequency of 10 percent.
Corrective action is performed if the relative difference from the duplicate

. analysis is greater than 70 percent.
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12. PERFORMANCE AND SYSTEM AUDITS

The ability of the Sampling Team to successfully monitor pumping wells and
monitor wells, and the ability of the laboratory to successfully analyze
groundwater samples will be confirmed by a series of audits conducted in
conjunction with the implementation of the groundwater monitoring program
established in the Consent Decree-RAP.

12.1 Field Audits

EPA Region 5 Central Regional Laboratory (CRL) and the Central District Office
(CDO) are responsible for the external audits of field activities, including
field sampling and measurements, for compliance of requirements specified for
this project. The Quality -Assurance Manager and/or Field Team Leader of ENSR
will be responsible for internal audits to see if f1e1d sampling and '
measurements are properly followed.

l-"/ -

12.2 Laboratory Audits T

e

RMAL participates in a variety of federal and state certification programs,
(including the EPA CLP), that subject the laboratory to stringent systems and
performance audits on a regular basis. A system audft is a review of
laboratory operations conducted to verify that the laboratory has the
necessary facilities, equipment, staff and procedures in place to generate
acceptable data. A performance audit verifies the ability of the laboratory
to correctly identify and quantitate compounds in blind check samples
submitted by the auditing agency. The purpose of these audits is to identify
those laboratories that are capable of generating scientifically sound data.

12.2.1 External Audits

RMAL will be subjected to EPA performance and system audits for approval/
disapproval specific to the requirements of this program. The LtEdrertory US

EPA Region 5 Central Regional Labaratory
(CRL) .is responsible for the audtts

12.2.2 Internal Audits

In addition to external audits conducted by EPA Region 5 CRL, the City of St.
Louis Park and/or Northwest Regional Quality Assurance Manager of ENSR
(officed in Fort Collins, Colorado) will be responsible for at least biennial
auditing of the RMAL laboratory. Audit procedures will include both system
audits and performance audits as necessary to satisfy the City that RMAL is
capable of rendering satisfactory laboratory services under this QAPP (see
Figure 12-1 for the City of St. Louis Park Audit Checklist).
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CITY OF ST. LOUIS PARK AUDIT CHECKLIST

Sample Receiving YES NO
Are refrigerator/cold storage area temperatures recorded daily and )

are records properly maintained?
Comments:

Are sample chain-of-custody forms completed properly?
Comments:

Are the temperatures of the coolers being checked and recorded?
Comments:

Are volatile samples stored separately?
Comments:

Is access to sample storage area restricted?
Comments:

Data Review
. Are all calculations checked by the analyst for accuracy and
completeness? .
Comments:

Are anomalies documented and reported?
Comments:

What corrective actions are taken when the analytical results fail
to meet QC criteria?
Comments:

Standard Preparation
Are Class S weights used to check the balances?

Comments:

Are non-EPA and non-NBS neat materials compared to EPA or NBS
whenever possible?
Comments:

Have expired standards and reagents been discarded?
Comments:

Inorganics .
Is the conductivity of the Milli-Q water system checked daily and

recorded?
. Comments:

Is linearity verified (correlation coefficient of at least 0.995)
before sample analysis? '

Figure 12-1 City of St. Louis Park Audit Checklist
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Figure 12-1 (continued)
' YES NO
If the CCV does not meet acceptance criteria, is the system
recalibrated and are all affected samples reanalyzed?
Comments:

Organic Extraction

Are all reagents and solvents screened for potential contamination?
Comments:

What is the source of reagent water?
Comments:

Are spiking solutions and standards prepared from separate stocks?
- Comments:

Is glassware cleaned appropriately?
Comments:

Are the hood airflows checked and how often are they checked?
Comments:

GC/MS Lab

Are current SOP’s available for all personnel in the area?
Comments:

Is preventive maintenance performed on all instruments?
Comments:

Have MDL studies been performed on all methods?
Comments:

Are method blanks analyzed with every batch of samples?

Comments:

Are results of QC samples verified to determine if QC criteria has
been met before sample analysis begins?

Comments:

Are QC results which are outside of acceptance limits checked for
error?
Comments:

Are corrective actions taken as necessary and documented and
samples reprepped/reanalyzed?
Comments: :

Are logbooks reviewed periodically, as indicated by the signature/
date/comments of the reviewer?
Comments:
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13. PREVENTIVE MAINTENANCE

Since instrumental methods of analysis require properly maintained and
calibrated equipment, the operation and maintenance of modern analytical
instrumentation is of primary importance in the production of acceptable data.
In order to provide this data, RMAL subscribes to the following programs:

(] maintenance agreements/service contracts with instrument
manufacturers

() laboratory preventive maintenance program

13.1 Service Contracts

Analytical equipment utilized by RMAL laboratory personnel for this project
are covered by maintenance agreements with the instrument manufacturers.
These manufacturers provide for both periodic prevent1ve service calls as
well as the non-routine or emergency calls. -

13.2 Instrument Logbooks

Individual instrument logbooks are maintained for each piece of equipment and

loc?ted near the instrument. General information contained in the logbooks
include:

0 Inventory information:
equipment name, model number, serial number, manufacturer, date of
acquisition, original cost

o Service tasks and intervals: .
cleaning, calibration, operation based on the manufacturer’s
recommended schedule, and previous laboratory experience

o Service record:
date of breakdown, date of return to service, downtime, problems,
repairs, cost of repairs, who performed the repairs, parts required,
etc.

0 calibrat1on/performance checks

0 daily operational notes

Analysts are referred to manufacturers’ operating manuals for specific

procedures to be followed in the operation and/or maintenance of the
individual instruments.

Laboratory preventive maintenance includes any tasks that can be performed
in-house, i.e., systematic cleaning of component parts as recommended in the
instrument manual. If problems cannot be corrected by laboratory personnel,
the instrument service representative is contacted and a service call
requested to correct the problem.
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13.3 Field Equipment

A1l field equipment shall be inspected daily for damaged or missing pieces,
which will be replaced as needed.

13.3.1 Thermometer

The field workers will handle the thermometer with care to preserve its
measurement integrity. After each use, the thermometer will be rinsed with de-
ionized or potable water, wiped dry, and returned to its protective case.

13.3.2 Water Level Measurement Tape

Before each use, the battery will be checked using,the'equipment’s element tesf
function, and replaced if necessary. The tape and probe will be wiped clean
and rinsed with de-ionized or potable water after each use.

13.3.3 Hydrolab

The hydrolab instrument shall be maintained in accordance with the
manufacturer’s requirements. In particular, the battery will be checked daily,
and replaced if necessary. The instrument shall be operated and stored at '
temperatures above freezing, to avoid damaging the instrument. After each use,
the instrument will be rinsed with potable or de-ionized water, wiped dry and
returned to its storage container. The sonde unit must be covered with its
protective, water-filled cap.
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14. SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY AND COMPLETENESS

A quality control program is a systematic process that controls the validity of
analytical results by measuring the accuracy and precision of each method and
matrix, developing expected control limits, using these limits to detect errors
or out-of-control events, and requiring corrective action techniques to
correct, prevent or minimize the recurrence of these events. The quality
assessment techniques described below consist of the techniques used to assure
that statistical control has been achieved.

The accuracy and precision of sample measurements are influenced by both
external and internal factors. External factors or errors are those associated
with field collection and sample transportation. Internal factors or errors
are those associated with laboratory analysis. External factors are defined
briefly in Section 14.1. Internal factors are defined in Section 14.2.

-

14.1 External Components -

The results for quality control samples taken in the field represent the best
estimates of accuracy and precision for the samples, since these values
reflect the entire process from sample collection through sample analysis.
The frequency of these control samples is described in Sections 5 and 6.
Below is a brief description of the information provided by each of these
control samples:

0 Field blank - provides an estimate of bias based on contamination;
includes effects associated with sample preservation, shipping,
preparation, and analysis.

0 Field collected samples or duplicates - independent samplies collected
at the same point in space and time. These give the best measurement
of precision for sample collection through analysis.

14.2 Internal Components

Tne results of quality control samples created in the laboratory represent
estimates of analysis and precision for the preparation and analysis steps of
sample handling. This section describes the quality control-type information
provided by each of these analytical measurements. The frequency of each of
these measurements is discussed i Sections 5 and/or 11.

0 Surrogates - provide an estimate of bias based on recovery of similar
compounds, but not the compounds analyzed, for each sample,
preparation and analysis.
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) Internal standard - an analyte that has the same characteristics as
the surrogate, but is added to the sample extract just prior to
analysis. It measures bias or change in instrument performance from
sample to sample, incorporating matrix effects associated with
the analysis process only.

0 Matrix spikes/Matrix spike duplicates - the matrix spike is added
prior to preparation and analysis. The analyte used is the same as
that being analyzed and usually is added to a selected few samples
in a batch of analyses. It incorporates matrix effects associated
with the laboratory analysis.

0  Method blanks - provide an estimate of bias based on contamination.

14.3 Calculation Techniques

e

The quality assessment procedures described above require calculations of
relative percent difference (duplicate analyses) and percent recovery (matrix
and surrogate spikes). The techniques for performing these calculations are
described below.

0 Precision - is the degree to which the measurement is reproducible.
Precision is assessed by duplicate measurements by calculating the
Relative Percent Difference (RPD) between duplicate measurements.
The RPD is calculated as follows:

where: RPD = relative percent difference
Dy = first sample value
D, = second sample value (duplicate)

0 Accuracy - is a determination of how close the measurement is to the
true value.

The determination of the accuracy of a measurement requires a
knowledge of the true or accepted value for the signal being _
measured. Accuracy may be calculated in terms of percent recovery as
follows: X

Percent Recovery = 3 x 100
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0

where:

X = the observed value of measurement
T = "true" value

Completeness - is a measure of the amount of valid data obtained from
a measurement system compared with the amount that was expected to
be obtained under correct normal conditions.

To be considered complete, the data set must contain all QC check
analyses verifying precision and accuracy for the analytical
protocol. In addition, all data are reviewed in terms of stated
goals in order to determine if the data base is sufficient.

—

When possible, the percent completeness for each set of samples is
calculated as follows:

valid data obtained
Completeness = ~---<-cecccccccaaaaa- x 100%

total data planned
Comparability - expresses the confidence with which one data set
can be compared to another data set measuring the same property.
Comparability is ensured through the use of established and
approved analytical methods, consistency in the basis of analysis
(wet weight, volume, etc.), and consistency in reporting units
(ppt, ppb, etc.).
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15. CORRECTIVE ACTION

Corrective actions are required whenever an out-of-control event or potential
out-of-control event is noted. The investigative action taken is somewhat
dependent on the analysis and the event.

Laboratory personnel are alerted that corrective actions may be necessary if:

0 QC data are outside the warning or acceptable windows for precision
and accuracy;

0 Blanks contain target analytes above acceptable levels;

0 Undesirable trends are detected in spike recoveries or RPD between
duplicates; T

— .
v//

0 There are unusual changes in detection limits;

0 Deficiencies are detected by the QA department during internal or
external audits or from the results of performance evaluation
samples; or

0 Inquiries concerning data quality are received.

Corrective action procedures are often handled at the bench level by the
analyst, who reviews the preparation or extraction procedure for possible
errors, checks the instrument calibration, spike and calibration mixes,
instrument sensitivity, and so on. If the problem persists or cannot be
identified, the matter i: referred to the laboratory supervisor, manager and/or
QA department for further investigation. Once resolved, full documentation of
the corrective action procedure is filed with the QA department.

Generally, out-of-control events or potential out-of-control events are noted
on an out-of-control event form (see Figure 15-1). This form is part of the
data package and, thus, must be completed prior to data approval. If an out-
of-control event does occur during analysis, for instance, a surrogate recovery
falls out the expected range, the analyst must describe on this form: the
event, the investigative and corrective action taken, and the cause of the
event, and notify the Laboratory Quality Control Director. In some cases,
investigation of an out-of-control event will reveal no problems. In such
cases, only the event and the investigative action is recorded. If an out-of-
control event is discovered during data package review, the Laboratory Quality
Control Director notifies the supervisor for corrective action.
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PARAMETER QC LOT

PROBLEM (Be specific):

ANALYST: DATE:

CORRECTIVE ACTION TAKEN, RESULTS OF ACTION:

ANALYST: DATE:

SUPERVISOR COMMENTS AND FOLLOW-UP ACTIONS/RESULTS:

SUPERVISOR: DATE:

QUALITY ASSURANCE APPROVAL AND COMMENTS:

QA/QC: DATE:

Figure 15-1 Out of Control Form
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15.1 Low-Level and Extended PAH Analyses

15.1.1 Surrogates

As discussed in Section 11.1.2, corrective action will be performed whenever
the surrogate recovery is outside the following acceptance criteria:

Surrogate Acceptance Criteria %
Low-Level Non-Criteria
Naphthalene-d8 - 21-108 37-107
Fluorene-dl0 41-162 36-127
Chrysene-d12 10-118 25-160

The following corrective action will be taken when required as stated above:

a)
b)

c)

d)

Check calculations to assure there are no errors;

Check internal standard and surrogate solutions for degradation,
contamination, etc., and check instrument performance;

If the upper control limit is exceeded for only one surrogate, and
the instrument calibration, surrogate standard concentration, etc.
are in control, it can be concluded that an interference specific to
the surrogate was present that resulted in the high recovery and this
interference would not affect the quantitation of other target
compounds. (The presence of this type of interference can be
confirmed by evaluating the chromatographic peak shapes and ion
intensities of the surrogates.)

If the surrogate could not be measured because the sample required a
dilution, no corrective action is required. The recovery of the
surrogate is recorded as D with the note surrogate diluted out.

Reanalyze the sample or extract if the steps above fail to reveal a
problem. If reanalysis of the extracts yields surrogate spike
recoveries within the stated limits, then the reanalysis data will be
used. Both the original and reanalysis data will be reported.

15.1.2 Matrix Spikes/Matrix Spike Duplicates

The matrix spike criteria for data validity are as follows:

0

o

The Matrix Spike - Matrix Spike Duplicate average for each spiked
compound must fall between the established acceptable limits (refer
to Section 11.1.3 for limits).

Only one compound can be below its required minimum percent recovery.
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If the matrix spike criteria are not met, the matrix spike analysis will be
repeated. If the subsequent matrix spike analysis meets the criteria, the
data will be considered valid. Both matrix spike and surrogate spike
recoveries will be used in assessing quality assurance/quality control for
RMAL’s analytical work.

15.1.3 Blanks

If non-carcinogenic PAH are detected in any Low-Level QC method blanks above
the MDL but less than 5 times the MDL the corrective action will consist of
flagging the data and investigating the source of the problem to impiement a
corrective action for future work. If the concentration of carcinogenic PAH
in the method blank exceeds the MDL or the concentration of non-carcinogenic
PAH in the method blank exceeds five times the MDL, additional corrective
action, including but not limited to, reanalyses of/the blank and reanalyses
of the samples may be required. ",

If target compounds are detected in Non-Criteri;/method blanks above 10
micrograms per liter, the corrective action will consist of flagging the data
and invest;gating the source of the problem to implement a corrective action for
future work.

The relative concentration of compounds in both the samples and the blank are
assessed as part of this corrective action. The results of these activities
are documented in the narrative.

15.2 Other Corrective Actions

These sections discuss corrective actions which will be taken in the event that
a sample or sample extract is lost or destroyed during shipment, storage or
analysis, or in performance and system audits.

15.2.1 Samples

In order to minimize the possibility of sample destruction during shipment, six
1-Titer bottles will be taken for all Low-lLevel (ppt) samples. For all
samples, field blanks and matrix spikes and duplicates, subsequent extraction
and analysis will be conducted on four intact 1-liter botties. All field
blank duplicates will be extracted and held. In the event that the field
blank is lost during analysis or invalidated, the duplicate field blank will

be analyzed and reported. Additional sample matrix will be required for
matrix spike analyses.

If less than four liters of a sample remains after shipment and storage for
analysis, the Program Manager will be notified and another sample will be
collected and shipped to the laboratory for analysis. The analysis report for
the sample batch containing the affected sample will clearly note in the
discussion section that a replacement sample was taken.
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15.2.2 Sample Extracts

If a sample extract is broken or lost during analysis, the Program Manager will
be notified and will be responsible for determining the need for replacing the
lost sample. The analysis report for the sample batch containing the affected
sample will clearly note in the discussion section the action taken.

15.2.3 Quality Control Samples

If a method blank, or matrix spike and its duplicate is lost or broken during
analysis, a replacement QC sample will be sampled and analyzed. The analysis
report will clearly note that a replacement QC sample was analyzed.

If a field blank is lost or broken during shipment, storage, or analysis, its -
duplicate will be analyzed. The analysis report for the sampie batch
associated with the field blank will clearly note the occurrence in the
discussion section.

15.2.4 Performance and System Audits

Each system audit is immediately followed by a debriefing, in which the auditor
discusses his findings with the laboratory representatives. The debriefing
serves a two-fold purpose. First, laboratory management is afforded an early
summary of findings, which allows them to begin formulating corrective
strategies, and second, the auditor has a chance to test preliminary
conclusions and to correct any misconceptions before drafting his report.

The systems audit report (which may or may not contain performance audit
findings) is first issued in draft to the Laboratory Quality Control Director.
The QC Director distributes the draft to the Laboratory Director and
appropriate supervisors to solicit comments and/or rebuttals. These responses
are forwarded, in writing, to the auditor. The auditor makes revisions to the
draft, on the basis of these responses, at his discretion. Any points of
disagreement between the QA department and the laboratory organization are
resolved through discussion before the final report is issued. Written
responses to the draft report are attached to the final report as an appendix.

Final audit reports are issued to project management and to corporate
management. Items requiring corrective action are documented on a Corrective
Action Request Form addressed to the Project Manager. One copy is retained by
QA upon issuance. The Project Manager receives the original and one copy. When
satisfactory progress has been achieved on each requested action, the Project
Manager or designee enters descriptions of actions and results on the form, thén
retains the copy and returns the original to QA to close the loop.
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16. QUALITY ASSURANCE REPORTS TO MANAGEMENT

Executing and administering an effective QA program in a large and

complex laboratory system demands the skills of a highly qualified staff. The
organizational structure of Enseco’s Quality Assurance Group (Fig. 16-1)
provides a disciplined national management network which oversees and
regulates all laboratory QA functions.

Enseco’s Quality Assurance Group is headed by the Corporate Vice President of
Quality Assurance, who reports directly to the Enseco Executive Committee and
to the Chairman of the Board. This position is responsible for oversight of a
program which monitors and controls laboratory operations. This involves the
intricate process of developing QA manuals, QC protocols, training programs,
Standard Operating Procedures (SOP’s), uniform statistical data,
interlaboratory and intralaboratory performance evaluation studies, and
internal auditing programs. The Corporate Vice President is responsible for
the administration and implementation of the QA program at all Enseco
Taboratories.

Laboratory QA activities are specifically designed to fulfill the requirements
of both the individual Taboratory and Enseco. Directing these activities is
the Division Director who works closely with the laboratory Quality Assurance
Director, who in turn enforces and monitors the program.

Because a QA program undergoes its most stringent test at the laboratory
Tevel, Laboratory QA Officers hold a cornerstone position in the
organizational structure. Enseco QA Officers are highly skilled analytical
scientists, knowledgeable in all aspects of laboratory operations. Their
responsibilities include diagnosing quality defects and resolving problems
with the analytical system; conducting performance evaluation studies,
in-house audits, and walk-throughs; performing statistical analyses of data;
auditing spike sample results; enforcing chain-of-custody procedures;
assisting in the development of QA manual, SOPs and QC protocols; conducting
QA/aEa;ning programs; and maintaining extensive records and archives of all
QA ata.

Laboratory QA Officers report to both the Division Director and to Corporate

Vice President of Quality Assurance. They also interface with one another in
a peer evaluation and auditing system that encourages assistance and feedback,
problem analysis, and collaboration on ways to improve laboratory performance.

In conjunction with the Laboratory QA Department, laboratory vice presidents,
directors, and managers are responsible for a subset of QA activities, and
work closely with supervisors to evaluate daily laboratory functions.
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The reporting system is a valuable tool for measuring the overall effectiveness
of the QA program. It serves as an instrument for evaluating the program
design, identifying problems and trends, and planning for future needs.
Divisional QA Directors submit extensive monthly reports to the VP of QA and
the Divisional Director. These reports include:

(] The results of all systems audits including any corrective actions
taken;

] Performance evaluation scores and commentaries;

(] Results of site visits and audits by regulatory agencies and clients;
0 Performance on major contracts, (including CLP);

0 Problems encountered and corrective acgipné taken;

0 Holding time violations; and -

o Comments and recommendations.

In addition, on a weekly basis, a summary of the 5% QA audif of reported data
is sent to the Corporate QA Office.

The VP of QA submits weekly reports to the CEO and monthly report to the Enseco
Management Committee and each Divisional Director. These reports summarize the
information gathered through the laboratory reporting system and contain a
thorough review and evaluation of laboratory operations throughout Enseco.
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STANDARD OPXRATING PROCEDURE Page: 1 of 17
Date: 1st Qtr. 1986

Title: Ground-Water Sample Collection from Number: 7130

Monitoring Wells Revigsion: 1
(REFER _TO QAPP SECTION 6.5.4,)

1.0 Applicability

2.0

3.0

This Standard Operating Procedure (SOP) is concerned with the
collection of valid and representative samples from ground-water
monitoring wells. The scope of this document is limited to field
operations and protocols applicable during ground-water sample
collaction.

Responsibilities

The site coordinator or his delegata will have the respqonsibility to
oversee and ensure that all ground-water sampling is performed in
accordance with the project-specific sampling program and this SOP. 1In -
addition, the site coordinator must ensure that all field workers are
fully apprised of this SOP. The field team is responsible for proper
sample handling as specified in SOP 7510, Handling and Storage of
Samples.

Supporting Matarials //fﬁ

The list below identifies the types of equipment which may be used for
a range of ground water-sampling applications. Prom this list, a
project-specific equipment list will be selected bdagsed upon project
objectives, the depth to ground-water, purge volumas, analytical
parameters and well construction. The types of sampling equipment are -
as follows:

° Purging/Sample Collection

Bailers

Centrifugal Pump
Submersible Pump
Peristaltic Pump

] Sample VPreparation/Field Measurement

pH Meter

Specific Conductance Mater
Piltration Apparatus

Water-Level Measurement Rquipment

Additional equipment to support sample collection and provide baseline
worker safety will bde required to some extent for~ each sampling task.
“The Edditional materials are separated into two primary groups:
general equipment which is reusable for several lanplin;s and
materials which are expendable.

0895J
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General-

Project-specific sampling program
Deionized-water dispenser bottle
Methanol-dispenser bottle
Site-specific Health & Safety equipment (gloves, respirators,
goggles)

Field data sheets and/or log book
Pregervation solutions

Sample containers

Buckets and intermediate containers
Coolers

First-Aid kit

Expendable Materials

Bailer Cord

Regpirator Cartridges .
Gloves ey
Water Filters -
Chemical-free paper towsls

Plastic sheets

Bquipment checklists have been developed to aid in field trip
organization and should be used in preparation for each trip.

4.0 Water-~Level Measurement

4.1 Introduction

0895J

Prior to obtaining a water-level measurement, cut a slit in one
side of the plastic sheet and slip it over and around the wall,
creating a clean surface onto which the sampling equipment can be
positioned. This clean working area should be a minimum of eight
feet square. Care will be taken not to kick, transfer, drop, or
in any way let soil or other materials fall onto this sheet unless
it comes from inside the well. Do not place meters, tools,
equipment, etc. on the sheet unless they have been cleaned first
with a clean rag.

After unlocking and/or opening a monitoring well, the first task
will be to obtain a water-level measurement. Water-laevel
measurements will be made using an electronic or mecharical
device. Electronic mcasurement devices will be used in all wells
wherein a clearly audible sound cannot be produced with a
mechanical device.
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4.2 Well Security

Unlock and/or open the monitoring well. Enter a description of
condition of the security system and protective casing on the
Ground-Water Sample Collection Record shown in Figure 1.

4.3 Measuring Point

Check for the measuring point for the well. The measuring point
location should be clearly marked on the outermost casing or
identified in previous sample collection records. If no measuring
point can be determined, a measuring point should be estsblished.
Typically the top (highest point) of the protective or outermost
well casing will be used as the measuring point. The measuring
point location should be described on the Ground-Water Sample
Collection Record and should be the same point used for all
subsequent sampling efforts.

4.4, Measurement

-

To obtain a water-level measurement lower a clean stael,

fiberglass tape into the monitoring well. Care must be taken to
asgure that the water-level measurement device hangs freely in the
monitoring well and is not adhering to the wall of the well

casing. The water-level measuring tape will be lowered into the
well until the audible sound of the unit is detected or tha light
on an electronic sounder illuminates. At this time the precise
measurement should be determined (to hundredth of a foot) by
repeatedly raising and lowering the tape to converge on the exact
measurenent. The water-level meagsurement gshould be entered on the
Ground-Water Sample Collection Record. As well point of measurement
should be indicated; i.e.. top of protective casing, top of pueriser,
ground level. .

4.5 Decontamination

The measurement device shall be Jecontaminated immediately after
use with a methanol soaked towel. Generally only that portion of
the tape which enters the water tabdle should be cleaned. It is
important that the measuring tape is never placed directly on the
ground surface.

5.0 Purge-~-Volume Computation
All monitoring wells to be purged prior to sample collectionm.

Depending upon the ease of purging, 3 to 10 volumes of ground water to
be determined by hydrogeologing prior to sampling present in a well
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6.0

0895J

shall be withdrawn prior to sample collection or one volume if well can
be purged dry. The volume of water present in each well shall be.
computed based on the length of water column and well casing diameter.
The water volume shall be computed using Figure 2.

Well-Purging Methods

6.1

6.2

Introduction

Purging must be performed for all ground-water monitoring wells
prior to sample collection in ovrder to remove stagnant water from
within the well casing and ensure that a representative sample is
obtained. The following sections explain the proper procedures
for purging and collecting water samples from monitoring wells.

Three general types of equipment are used for well purging:
bailers, surface pumps, or down-well submersible pumps.

In all cases pH and/or specific conductance will be monitored
during purging. Field parameter values will be entaered on the
Ground-Water Sample Collection Record along with the corresponding
purge volume.

Bailing

In many cases bailing is the most convenient method for well
purging. Bailers are constructed using a variety of materials;
generally, PVC stainless steel, and Teflon®. Care must be taken
to select a specific type of bailer that suits a study's
particular needs. Teflon® dailers are generally most "inert"”

and are used most frequently. Xeep in mind the diameter of each
monitoring well so that the correct gize bailers are taken to the
gsite. It is preferable to use one bailer per well; however, fiald
decontamination is a relatively simple task if required.

Bailing presents two potential problems with well purging. First,
increased suspended solids may be present in samples as a result
of the turbulence cauged dy raising and lowering the dailer
through the water column. High solids concentra